A 


u 
Aat 
S 


т 


ay А Гит А 
BG A AY 2 * 


esee poe Ge 
MN GO UE e syg WE 


DNA 
ocio, En 
Na 


LI 
Ls 


(727777 V ex. c 


"pte dy | M Jemu. Fo» a 
И} 4 
` í 


London Pubissbed: ty Macr 


NATURE 


A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE 


VOLUME XV. 


NOVEMBER 1876 to APRIL 1877 


« To the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


1914. 192 74. 
London and Hew Pork: 
MACMILLAN AND. CO. 


1977 


x 
ar dt < 


‘LONDON 


R. CLAY, SONS, AND TAYLOR, PRINTERS, 


BREAD STREET HILL, QUE 


N VICTORIA STREET 


Nature, May 10, 1877] 


INDEX 


ABBAY (Rev. R.), Patenas or Grass Lands of the Mountainous | « Archeological Frauds,” 150 


Region of Ceylon, 398 ; Lowest Temperature, 471 
Abbott (Dr. Chas. ty Pre-Glacial Marn in America,, 274 
Abel (Prof. F.R,S.), Chemistry and Telegraphy, 321 
Abercromby (Ralph), Is Meteorology a Science? 510 
Abney (Capt. F.R. 

the Photographic Image, 543 
Abraham (Phin. 5.), ** Stone Rivers,” 431 
Absorption Bands, M, Lippich on, 209 
Absorption of Light in the Blood, 362 
Absorption of Organic Matter by Plants, 108 
** Accipitres of Canada,” Vennor's, 546 


| Archer (S.), Mimetic Habits of Bats, 313 
| Archiv fiir Anthropologie, 110 


Archiv fiir mikroskopische Anatomie, 111 
Archives des Sciences Physiques et Naturelles, 542 


S.) * Instruction in Photography," 253 ; On | Arctic Expedition, English: 1, 11, 68; Capt. Nares’ Report, 


24; Prof. Osborne Reynolds on, 87 ; Medals commemorative 
of, 89; Dr. Petermann’s Map of the, 109 ; Wordsworth Donnis- 
thorpe, 116; Dr. Petermann on the, 148; Natural History 
and Geological Results of the, 432 ; Sir George Nares on the, 
480 ; the Blue-Book on, 505 


| Arctic Expedition, Payer's Narrative of the Austrian, 62, 81 


* Acoustics, Light, and Heat,” by William Lees, Dr, W. И. | Arctic Expedition, the German, 148 


Stone, 352 

Actinophrys, 108 

Adams (Prof. A. Leith), Sense of Hearing in Birds, 334; 
Gigantic Land Tortoises, 347 

Aéronauts, French Schools of, 383 

Africa : Piaggia’s Exploration of, 89; Exploration of Central, 
188 ; Antinori’s Exploration of, 188; Portuguese Exploration 
of, 208; Cameron’s * Across Africa,” 277; The Berlin 
African Society, 283 ; Stanley's Exploration of, 480; Hydro- 
graphy of W. Central Africa, 517; v. Bary’s Expedition, 540 

Agassiz (Prof.), the Challenger Collections, 256 

Agriculture, French National School of, 128 

Agriculture in the United States, 525 

Au, UT ee я. 

Airy (Sir С. B., Е.К.5.), Ancient Solar Eclipses, 115 ; Solar 
Physics at the Present Time, Я A , 

Aldis (W. Steadman), Owens College, Manchester, 509 

Alge: a New Parasitic Green, 416; of the Gulf of Finland, 
459; of the Kara Sea, 461 

Algeria, Sirocco in, 89 

Algoid Swarm Spores, 15, 178 

Alpenverein, German and Austrian, 68 

Alpine Club, the Swiss, 383 

Alpine Flowers, Collections of, 150 

America, Traces of Pre-Glacial Man in, 274, 295 

American Geographical Society, 345 

American Journal of Science and Arts, 267, 286, 385, 541 

Americaniste, Congress of, at Luxemburg, 208 

Ampère, Bust of, 69 

Amphibia, Carboniferous, in Nova Scotia, 264 

Amyl, Nitrite of, Dr. В. W. Richardson, F.R.S., 24 

Anssthetics, New Alcoholic, 209 

“ Andes and the Amazon,” James Orton, 154 

Aneroid Barometer, Improvement in, 460 

Aniline in ЕЕ 207 

Animals, Colours of, 16 | 

Antarctic, The Conditions of the, Sir Wyville Thomson, 
F.R.S., 104, 120 

Antedated and Undated Books, 17 

Antedon Rosaceus (Comatula rosacea), 7, 58, M 159, 197, 366 

Antimony Peptachloride, action of, on ce Organic Sub- 
stances, 282 

“ Anthracen,” Auerbach's, 507 

Anthropological Society at St. Petersburg, 363 

Anthropology: Beitrige zur Anthropologie und Urgeschichte 
Bayerns, 89; Society at Munich, 89; Prof, Virchow on 

resent position of, 149; Paris School of, 149 ; Anthropo- 

ogical Institute, 131, 151, 171, 268, 307, 327, 387, 421, 433, 


523, 543 
Ants, Sir John Lubbock on, 386; Mr McCook on, 439 
Apatite and Nephelin, 3 
Aquarium, proposed, at Birmingham, 170 


Arctic Exploration, 51 ; German Society for, 17 ; 
148 ; Capt. Howgate's Method of attaining the 


284, 365 

Arctic 2. Tides of the, 562 

“ Are We pun Орр I6; ay 

Argyll (Duke of, Е.К.5.), Holly-Berries and Rare Birds, 273; 

ibernation of Birds, 527 

Asphronemus olfax, 265 

Astronomical Bibliographies, 455 

Astronomical Clock, a New, Sir William Thomson, F.R.S., 227 

Astronomical Column, 14, 48, 65, 86, 107, 125, 146, 166, 186, 
206, 243, 262, 281, 303, 323, 342, 361, 381, 414, 437, 457, 
478, 500, 519, 531, w 

“ Astronomical Myths,” John F. Blake, 351 

Astronomical Society. See Royal 

Astronomy, Sidereal, Knobel’s Catalogue of the Literature of, 48 

Atkins (Edward), ** Elements of Algebra,” 115 

Auantic : Meteorology of the, 49 ; Temperature of the Northern 
part of the, 107; Physics of the, 263; Atlantic Ridge and 
pç Da of Fossil Plants, 158; Atlantic Soundings, 

«Je Wild, 377 

Atmosphere of the Rocky Mountains, Dr. Henry Draper, 354 

Atmospheric Currents, 294, 374, 450, 510 

Atmospheric and Ocean Currents, 333 

Atmospheric Pressure in Russia, 457 

Auerbach (G.), ** Anthracen,” 507 

Auroric р G. H. Kinahan, 334 

Australia, hy in, 523 

Austrian Arctic Expedition, Payer’s Narrative of, 62, 81 

Austrian Novara Expedition, Report on the, 261 


br Balloons, 
orth Pole, 


Backhouse (T. W.), Spectrum of the New Star in Cygnus, 295 

Ваег (Karl Ernst von), Obituary Notice of, 138 

Baer Medal, Award for 1877, 363 к 

Bain (Alexander), Obituary Notice of, 218 

Bakarganj, Beveridge’s District of, 135 

Ball Lightning, 539 

Balloons; Large, at the Paris Exhibition, бог; Apparatus for 
Steering, 110; Sale of French, 266; for Meteorological Pur- 


kons, 458 
Ballot (Dr. Buys), on a Mode of Investigating Storms and 

eas yen 216; the Physics of the Atlantic Ocean, 263 
Baltic Provinces, Geological Марон о 
Barkley (H. C.), “ Between the Danube and the Black Sea," 134 
Barometer, South Polar PZW of the, 157, 198, 25 
Barometers: of Southern Russia, 49; Variations of, 

Broun, F.R.S., 151 5 Distribution of, in France, 538 
Barometric Range at High and Low Levels, 187, 275 
Barometric Pressure, Зерах оп, 502 
Barth (Baron), Death КАЧ 
Bashkirs, Anthropological Sketch of the, 382 


1v 

Basking Shark, Prof, Henry J. Giglioli, 273 ; Prof. Е. Percival 
Wright, 292 

Basques, the, Rev, A. H. Sayce, 394 

Batrachians, the Development of, without Metamorphosis, 491 ; 
Non-Amphibious, Rev. George Henslow, 548 

Bats, Mimetic Habits of, S. Archer, 313 ; Protective Mimicry 
among, G. E, Dobson, 354 

Bauer's ** Philological Introduction to Greek and Latin," 74 

Baxendell (Mr.), the Protection of Buildings from Lightning, 88 

Bayeux Tapestry, the Comet of the, 126 

Bears, Polar, Fight between two, 70 

Beaver in Siberia, 265 

Beckesheim (M.),, Experiments with Nitro-Glycerine, 71 

Beer: Pasteur's Etudes sur la Bière, 213, 249 

Bees: Toads eating, 502; Origin of the Flying Powers of, 559 

Beetles, Blistering, as a Cure for Hydrophobia, 264 

Belcher (Admiral Sir Edward), death of, 461 

Belfast, Working Men’s Institute, 128 

Belgium : Geographical Society, 128 ; Geological Maps of, 304; 

ecological Society, 304 ; Education in, 326 ; Hurricane in, 253 

Bellynck (Prof.), Death of, 304 

Belt (Thomas), Pre-Glacial Man in America, 295 

Bengal, C clone Wave in, 261 

Beni, Prof, James Orton's Exploration of the River, 17 

Bennett (A, W.), European Polygalas, 5 

Berkeley (Rev. М. J.), the Fungus Disease of India, 21 

Berlin: Gorilla in, 51, 208; Additions to the Ethnological 
Museum, 89, 304; Anthropological Society, 169, 304, 364 ; 
Ethnological Objects at the Royal Museum, 208; Geographical 
Society, 345 ; Chemical Society, 211, 327, 367, 422 

Berliner Astronomisches Jahrbuch, 362 

Bernardin (Prof.), Classification of Fécules, 209 

Bernese Alps, Orography of, 188 

Bessel's Treatises, 414 

Bethnal Green Museum, 18 

Bettany (С. T.), on the Primary Elements of the Skull, 127 

Beveridge (EL), the District of Bakarganj, 135 

Bianconi (Prof,), Experiments on Ice, 69 

** Bibliographia Caucasica et Transcaucasica,” 71 

Biela’s Comet in 1805, 479 

Binary Stars, 186, 414, 500 ; y Centauri, 303 ; a Centauri, 510 

Biological Notes, 15, 65, 108, 127,167, 263, 324, 414, 438, 458, 


8 

Biology, Prof. Huxley's Lecture on the Study of, 219 

Birds: Palmén on the Migration of, 465 ; Sense of Hearing 
in, Prof. A. Leith Adams, 334; can they Count? 345; 
Hibernation of, 465, 527; of Celebes, 559; Bird's Eggs, 
502 ; Birds and Insects, Sense of Hearing in, 254, 292, 354 

Birmingham (J.) the Suspe:ted Intra-Mercurial iant; 509; 
Occultation of Kappa Geminorum, 509 

Bischofsheim Transit Instrument, 16 

Bisons, the American, 167 

Black Burgh Tumulus, Brighton, 131 

“ Black Drop,” М, Ch, Andre on the, 285 

Blake (John F.), ** Astronomical Myths,” 351 

Blakes and Tate's ** Yorkshire Lias,” 113 

Blood, Absorption of Light in the, 362 

Body-change, Relation of, to Temperature, 324° 

Bolide at Clerey, 69 

Boltzmann (M.), on Gas Molecules, 306 

Bombay, Meteorology of, 482 

Bonney (Rev. T. G.), the Age of the Rocks of Charnwood 
Forest, 97, 137 

Boomerang, the, 312, 510 


Borelly’s Comet, 431, 549 

Boring, Deep, at Kheinfelden, 128 a 

Boron and its Gen Heat, 283 

Bosanquet (R. H. M.), the Hindoo Divisi m of the Octave, 420 


Boston (U,5.), Natural History Society, 192, 388 
Botanic Gardens : Calcutta, 71 ; Brisbane, 190 
Botanical phy of Russia, 459 
Bottomley (J. T., M.A.), ** Dynamics,” 467 
Bowerbank (Dr. John Scott, F.R.S.), Death of, 481 
Boxwood, the Supply of Russian, 345 
Bradford Scientific Association, 560 
unb pee y Wapu a 
„the Functions of the, Dr. David Ferrier, F, R.S., 73, 93; 
le. Action of the, 264 : 846.173, 933 
Braun (Alexander), Obituary Notice of, 490 
Brazil, Geology in, 149 
Bremen geographische Gesellschaft, 246 


INDEX 


[Nature, May 10, 1877 


Bressa (Dr. С. A.), Prize instituted by, 207 

Brighton Aquarium, 365 

Brighton, Black Burgh Tumulus, 131 

Brisbane Botanic Gardens, 190 

Bristol, University College, 459 

British Guiana, C. Barrington Brown's Camp Life in, 311 

“ British Manufacturing Industries,” 54, 96, 445 

British Museum : Semitic Remains in the, 247; the Estimates 
on the, 382 

Broca’s Stereograph, 558 

Bronze, Steel, 522 

Broun (J. Allan, Е. R.S.), Variations of the Barometer, 151 

Browallia elata, Supposed Self-Fertilisation of, 24 

Brown (Rev. G.), Exploration of Polynesia, 246 

Brown (С, Barrington), Canoe and Camp Life in British 
Guiana, 311 

Brussels Observatory, New Instruments for, 304 

Buchan (Alexander), Greenwich as a Meteorological Observa- 
tory, 450, 528 

Buckland (Frank) on the Breeding of the Salmon, 378 

раи de l'Academie Impériale des Sciences de St. Péters- 

urg, 20 1 

Bulletin des Sciences Mathématiques et Astronomiques, 332 

Burial-Ground near Rauschenburg, Discovery of, 51 

Burrows and Colton, ** Concise Instructions in the Art of Re- 
touching," 156 

Butterflies of America, Edward's Work on the, 70 


Cesium and Rubidium, Atomic Weights of, 282 

Calabria, Natural History of, 541 

Calcutta, Report of the Royal Botanic Gardens, 71 

California, Glacial Drift in, А, R. Wallace, 27. 

Cambridge, Natural Science Club, 70 ; Philosophical Society, 87, 
132, 151, 444, 523; Natural Science Scholarships and Exhi- 
bitions, 70, 89, 322, 325 ; Lectures in Science at, 325, 540 

Cambridge, Mass., U.S. : Science at, 432 ; Observatory, 201 

Camelidae, the evolution of the, 168 

Cameron (Commander V. L.), ** Across Africa," 277; Lecture 
at the Sorbonne, 305 

Campbell (Lord George), * Log Letters from the Challenger,” 290 

Canada : the Emigrant and Sportsman in, John J. Rowan, 216 ; 
Catalogue of the Minerals of, 272 

Caucasica and Transcaucasica, Bibliography of, 71 

** Canoe and Camp Life in Brit. Guiana,” Barrington Brown, 311 

Cape Astronomical Results, 1871-1873, 478 

Capercailzie in Northumberland, W, Topley, 7 

Carbon Dioxide in Minerals, Variations of, 167 

Carboniferous System of Northumberland, 189 

Carboniferous Amphibia, in Nova Scotia, 264 

Carnivorous Water-Beetles, Respiratory Functions of, 91 

Carob, the, in Madras, 419 

Carrick (Alick), ** The Secret of the Circle,” 155 

Carruthers (Mr.) on Evolution and the Vegetsble Kingdom, 467 

Cast-Iron, 529 

Caterpillar : J. A. Osborne, 7; Commensalism among, 264 

Cayley's Elliptic Functions, C. W. Merrifield, F.R.S., 252 

Celebes, Birds of, 559 

Celts, Discovery of, in Gurnet Bay, 128 

Cerebellum, the Functions of the, 438 

Cetus, Red Star in, 281 

Ceylon, Patenas of, 398, 548 

Chad Basin, Races and Tribes of the, 550 

Challenger Collections : Sir С, Wyville СИРИ F.R.S., 254; 
Prof, Agassis оп the, 256; Henry Н. Нір 274 

Challenger Expedition: Lord George Campbell’s “Log Letters; " 
Spry's ** Cruise of the Challenger,” 290 

Challenger Soundings and the ‘ Lost Atlantis,” 553 

Chappell (Wm., F.S.A.), Just Intonation, 196, 430 

Charnwood Forest, Rocks of, 78, 97, 116, 137, 470, 548 

Chekanoffsky (M.), Death of, 50 , 

Chemical Notes, 167, 282, 362, 520 

Chemical Society ; 72, 91, 210, 286, 327, 367, 420, 463, 523, 
563; Goldsmith’s Company’s Grant to, 16; Research Fund, 

$; Dinner, 459 

Chemistry : Hofmann's Lecture on Liebig, 193 ; Eltoft’s Com- 
bined Note-book and Lecture Notes, 195 ; the Article in the 
Encyclopedia Britannica, 269; Vacher's Primer of, 527 

Chemistry and Telegraphy, Prof. Abel, F.R.S., 321 

Chester Society of Natural History, 461 

Chevreul (M.), Dinner to, 87 

Chlorine, Action of, on Peroxydes, 283 


Nature, May то, 1877] 


INDEX, v 


Christie (W. H. M.), Centralisation of Spectroscopy, 489 

Chronometers, Ships’, Parkinson and Frodsham, 470 

Chytridium with True Reproduction, 458 

Cinchona Cultivation in India, George K'ng, 446 

Circle, Books on Squaring the, 155 

“ Clang,” the Vowel, 441 

Clarke (Col. A. R.), Just Intonation, 253, 353 

Clavalina Szabói, Dr. von Hantken's Foraminifera of, 115 

Climate, the Cause of Changes of, 17 

Climates : Former, D. Pidgeon, 275 ; Investigation of, T, Ste- 
venson, 556 1 

Climbing Plants, Tendrils of, 558 

Clock: Public, in Paris, 169; a New Astronomical, Sir Wm. 
'Thomson, F. R.S., 227 

Clocks, Pneumatic Tube applied to Regulating, 418 

Clouds, Measurement of the Height of, 313, 431 

Clyde, the River, 99 

Coal-fields of Nova Scotia, 462, 488 

Coffee Cultivation in Coorg, 418 

Coffee-leaves as a Substitute for Tea, 540 

Colcenis Julia in Texas, Dr. L. Heiligbrodt, 339 

Colorado, the Upper, Prof, A. Geikie, F.R.S., 337 

Colour-blindness, 110, 346 

Colours of Animals, 16 

Colours, Accidental or Subjective, 384 

Colton and Burrows, * Concise Instructions in the Art of Re- 
touching, 15 

Comber (Thomas), Evolution and the Vegetable Kingdom, 467; 
Morphology of Se/aginella, 548 

Combustion, Influence of Pressure on, 167 

Comets: The Fourth of 1857, 15; the Comet of the Bayeux 
Tapestry, 126; Periodical Comets in 1877, 186, 206; De 
Vico's, of Short Period, 206 ; of 1812, 323 ; the New Comet, 
342, 361, 381; Borelly's, 431; D'Arrest's, 457; Biela’s 
Comet in 1805, 479; of 1873 (Tempel), 520; Winnecke’s, 
520, 531, 549 : 

Commensalism among Caterpillars, 264 

Compass-Plant, 298 

Compasses at the Tiflis Observatory, 109 

Conte (Prof. Joseph Le), Hog-Wallows, or Prairie Mounds, 530 

Coorg, Coffee Cultivation in, 418 

Copeland (Ralph), the New Star in Cygnus, 315, 361 

Coral, Pink, Discovery of a Bed of, 128 

Coral : Growth of, 418; Coralean Rocks of England, 347 

Cordoba, Observations at the Observatory, 531 

Cornu (Prof. A.), the Spectrum of the New Star, 158 

Cosmos, 127 $ 

Craniology, Prof. Virchow on Bulgarian, 364 

Cretinism in Austria, 384 


cen Yellow, A. С. Renshaw, 530 Š 

Crookes’ (Wm., F.R.S.), Experiments with the Radiometer, 224, 
299; * Translation of Auerbach's Anthracen,” 507 

Crustaceans, a, 559 . 

Cryptogamic Flora of Russia, 459 

Crystals, Prof, Maskelyne, F.R.S., оп, 523 

Crystallised Nitro-glycerine, Experiments with, 71 

“ Crystallography,” Groth's, 372 

Cuckoo "i Eje ДРЫ at Menton, Douglas A. Spalding, 528 

Cumberland Scientific and Literary Societies, 129 

Cumniing’s (Linnaeus) ** Theory of ieee OR 526, 549 

Cunningham (R. O.), Hearing in Insects and Birds, 293 

Cyclones ; of October 31, 1876, 89, 126; at Backergunge, 68 ; 
at Chittagong, 69 ; Storm Waves of, 261, 311 ; Polar, 312 

Cyclones and © orms, on a Mode of investigating, Dr. Buys 
Ballot, 216 

Cygnus, a new Star in,*146, 166, 186, 206, 295, 303, 315, 361 

Czehovicz (Prof.), Influence of Electricity on Certain Spectra, 70 

Czerny (Dr. Francis), the Action of the Winds in determining 
the Form of the Earth, 239 


D'Albertis's Expedition to New Guinea, 165, 452 

Dale (Т. Nelson), the Rheetic Strata in the Southern Tyrol, 4 

Damorseau's Tables of Jupi.er's Satellites, 414 

“ Danube and the Black Sea,” Barkley's, 134 

D’Arrest’s Comet, 457, 

Darwin (Charles, F.R.S.), Sexual Selection in Relation to 
Monkeys, 18; “Geological Observations," 289; “ The 
Effects of Cross- and Self-Fertilisation in the Vegetable 
Kingdom,” Prof. Dyer, 329; Testimonial to, 356, 410 

Darwin (Francis), Hygroscopic Seeds, 374 


Darwin (С. H.), Influence of Geological Changes on the Earth’s 
Axis of Rotation, 360 

Darwin'sche Theorien und ihre Stellung zur Philosophie, Re- 
ligion und Moral, 176 

Davenport Academy of Natural Sciences, 247 

Davis (Capt. J. E.), Death of, 325 

Dawkins (Prof. Boyd, F .R.S.) on Museums, 129 

De Notaris (Guiseppe), Notice of, 561 

Deas (James), the River Clyde, 99 

Deep-Sea Manganiferous Muds, E, T. Hardman, 57 

Deep-Sea Muds, John Murray, 319, 340 

Deer, Persian, 66 

Definiteness and Accuracy, Prof, P. G. Tait, 77 

De Mosenthal and Harting, * Ostriches and Ostrich Farming," 176 

Denmark, Geographical Society, 128, 188 

Denning (Wm. F.), Radiant Points of Shooting Stars, 158, 217 ; 
Meteor of January 7, 1877, 335 

Dental Anatomy, Tomes's Manual of, 161 

Descent Theory, Weismann's Researches on the, 451 

Deutsche geologische Gesellschaft, 208 

De Vico's Comet of Short Period, 206 

Dewar (Prof, James), Physiological Action of Light, 433, 453 

Dionaa muscipula, Contractions of the Leaf of, 379 

Diseases Germinated in Hospitals, 15 

Disinfectants, Report of Russian Committee on, 16 

Diurnal Barometric Range at High and Low Levels, 187 

Dobson (G, E.), Protective Mimicry among Bats, 354 

Dodge (Col.), ** The Hunting Grounds of the Great West,” 194 

Dobson (Dr. Anton), Proposed Zoological Stations in Heligo- 
land and Kiel, 57 

PD (Major), the London Industrial University, 519 

Donnisthorpe (Wordsworth), the Arctic Expedition, 116 

Double Stars: 14, 470; Variable Components of, 303; Lord 
Lindsay’s List of, 381 

Douse (T. Le M.), ** Grimm's Law," Rev. A. H. Sayce, 309 

Draper (Prof. H.), Photographs of the RA pf Venus and 
a Lyre, 218; Atmosphere of the Rocky Mountains, 354 

Drew's ** Northern Barrier of India,” 396 

Drosera rotundifolia, Abnormal Growth of, 18 

Drummond (James), Death of, 208 

Dreyer (J. L. E.), Tycho Brahe's Portrait, 530 

Dumont (Andre), Geological Maps of Belgium, 304 

Duncan (Wm. 5.), Mind and Matter, 78, 295 

Dun Echt Observatory Publications, 381 

Duplex Telegraphy, an Account of, 180 

Dupre (Dr. A.), Estimation of Urea of Means of Hypobromite, 


399 
Dutch Society of Sciences, Gold Medal of, 207 
Dutch Guiana, W. С. Palgrave, 311 
Dyer (Prof, Thiselton), Darwin on Fertilisation, 329; Mor- 
hology of “ Selaginella,” 489 
ynamics," Bottomley's, 467 
Dynamo-Magnetic Phenomena, 72 


Earth : the Solidity of the, W. M, Williams, 5; Internal Fluidity 
of the, Prof. H. Hennessey, 78; Population of, 127; Actio. 
of the Winds in Determining the Form of, 239 

Earth's Axis of Rotation : Influence of Geological Change on the, 
С. H. Darwin, 360 ; Possible Displacements of, 443 

Earthquakes : at Irkutsk, 15; in Germany, 18; in the Canton 
of Neuchatel, 189; in Sweden, 461 ; at Oban, 561 

East Anglia, Geology of, 130 

Eaton (H. 5,), Greenwich as a Meteorological Observatory, 489 

Echidna, a new Species of, 66 

Eclipses: the Nineveh of n.c. 763, 65; Sir G. В, Airy on 
Ancient Solar, 115; Ancient Solar, 186; Solar, of Suklas- 
tad, 1030, 206; Solar, of 1567, 342 ; Total Solar, 457 

Edinburgh : Royal Society, 109, 192 ; Royal Physical Scciety, 
422 ; Observatory, Deep Soil Thermometers at, 521. 

Edward (Thomas, A.L.S.), Life of, by Samuel Smiles, 349, 
439 ; Testimonial to, 479 

Edwardes (Rev. D.), Holly-Berries, 295 

Edwards' Butterflies of America, 70 

Eel, the, 324; Electric, 414, 501 

Effendi (Emin), Travels of, in Africa, 169 | 

Egypt, Educational and Scientific Institutions in, 364 

Electric Motor Pendulum, Dr. Paget Higgs, 98 

Electric Light in Paris, 284 

Electrical Phenomenon, Prof. HE Forbes, 450 

Electricity: Influence of, on certain Spectra, 70; Cumming’s 
Introduction to the Theory of, 526, 549 


vi INDEX 


Electro-Capillary Phenomena, Dr, Paget Higg, 7 

P Elettricista, 441 

Ellery (Robt. L. J.), Southern Double Stars, 470 

Elliptic Functions, Са ley's, 252 

Ellis (Alex. J., Е.В.5.), Recently proposed Improvements in 
Musical Intonation, 475 

Eltoft (Thomas), ** Combined Note-book and Lecture Notes 
for Chemical Students," 195 

Embryology : The Progress of, 65 ; Packard's Life-Histories of 
Animals, 271 

“ Encylopedia Britannica,” vol. v., 269 

Endogens, Re-arrangement of the Order of, 108 

Entomological Society, 92, 210, 421, 483 

Entomology of the Polar Regions, 208 

Lpigomethys Cultellus, 66 

“t Equine Anatomy,” J. Н, Steele, 310 

Esthonia, The Post-Glacial period in, 88 

Ethnology, Museum at Berlin, 89 

Etna, Observatory on, 262, 312 

Euganeen Mountains, Dr. Reyer on the, 447 

Europe, the Weather of, 538 

Evolution in Geology, 285 

Evolution in the Netherlands, 410 

Evolution and the Vegetable Kingdom, 467 

Ewing (J. A.), Sumner’s Method at Sea, 22 

Examinations in Science, W, Baptiste Scoones, 137 

Explosions, Velocity of Sound-waves in, 266 

Eyeless Crustaceans, 559 


Fairbairn (Sir Wm., F.R.S.), Life of, by Dr. Wm, Pole, F.R.S., 
3 ; Statue of, 416; Scholarship in Memory of, 416 
Falkland Islands, 359 
Faraday, Foley's Statue of, 70 
Faraday Lecture for 1875, 193 
Fawcett (Thomas), Minimum Thermometers, 97 
Fermentation, Charles Graham, 213, 249 
Ferrier (David, M.D., F.R.S.), ** The Functions of the Brain,” 
G. H. Lewes, 73, 93 у 
Fertilisation, Darwin on, Prof. Thiselton Dyer, 329 
Fertilisation of Flowers by Insects, XV., Dr, Hermann Miiller, 
317; XVL, 473; Thomas Meehan, 138 ; by Birds, 416 
Fertilisation of Plants, 168 
Fisheries, Sea, and the British Association, 23, 55 
Fishes: New Species, 66 ; of the Aralo-Caspio-Euxine Region, 
66 ; Fresh-water, of India, 150; Nest-building, 265 
Fitzgerald (С. F.), the Rotation of the Plane of Polarisation of 
Light, 306 
Fixed Stars, the Spectra of, 344 
Flints, Prof, Hughes on, 132 
Floods and Storms, 263 
Floods in Russia, 266 
Floods in Switzerland and South-Eastern France, 418 
Flora of New Guinea, 438 
Flower (Prof. W. H.), ‘Osteology of the Mammalia,” 96; Mu- 
seum Specimens for Teaching Purposes, 144, 184, 204 
Flowers, Fertilisation of, 138, 178, 237, 317, 473 
Fluorescence: М. Lallemand on, 209 ; М, Lommel on, 441 
Fogs, the Nature of, 305 
Pod Prof, Henry on, 129 
Fonvielle Ak de), Exploration of Arctic Regions by Balloons, 148 | 
Foraminifera, a : 
Foraminifera of Clavulina Szabói, Dr. von Hantken, 115 
Forbes (David, F.R.S.), Death of, 127; Obituary Notice of, 139 
Forbes (Prof. George), Electrical Phenomenon, 450 
dy vee A.) Мг. Wallace on the Distribution of Passerine 
irds, 5 
Force, Newton on, P. T. Main, 8 
“ Force,” on the Word, 96 
Forests, Influence of, on Ozone, 188 
Form of the Earth, Action of Winds in Dete mining the, 239 
Forster (Prof.), Scientific Lectures, 167 
Fossil Plants : the Atlantic Ridge and the Distribution of, 158 ; 
E пош Do MIA poe 5 NES re ups s 
oster (Dr. Michael, Е. R.S. ementary Physiology,” 53 ; 
Mr, Trotter on University Reform, 428 6 
France, University of, 479. 
Frankland (E., F.R.S.), Transport of Solid and Liquid Particles 
in Sewer ac 385 
Frankland (Е, W.), the Simplest Continuous Manifoldness of 
Two Dimensions and of Finite Extent, 515 


[Nature, May 10, 1877 


Freeman (A.), Tints and Polarisation of Moonlight in Eclipse, 


398 

French Accent, A. Н, Keane, 396 

French Anthropological Society, 418 

French Geographical Society, 110, 365 

French Guiana, Exploration of, 149 

Freshwater Fishes of India, 150 

Friswell (R. J.), Eltoft’s Combined Note-book and Lecture 
Notes for the Use of Chemical Students, 195 ` 

Fritz (Prof. H.), the Соает Distribution of Hail, 17 

Fungus Disease of India, by Lewis and Cunningham, 21 


Gaffron (Ed.), Collections of Alpine Flowers, 150 

Gallaway (Charles), Longmynd Rocks, 313 

Gallium, Physical Properties of, 362 

Galton's Whistles, Dr. Lawson Tait, 294 

Galton (F., F.R.S.), Typical Laws of Heredity, 492, 512, 532 

Gamgee (Prof. Arthur, F.R.5.), Photo-Chemical Processes in 
the Retina, 296, 477 

Gardner (Н. Dent), Principles of Time-Measuring Appa- 
ratus, 9 

Gardner (J. S.), Tropical Forests of Hampshire, 229, 258, 279 

Garrod (Prof. A. H., F. R.S.), Lectures on the Human Form, 460 

Gas-Synthesis in Plants, M. Merget on, 71 

Gas Molecules, M. Boltzmann on, 306 

Gases: Specific Heat of, 282; Solution of Gases in Iron, Steel, 
and Manganese, 362 

Gasteropods, Natural Selection in, 168; the Embryology of, 65 

Gauss (Carl Friedrich), Statue to, 324, 363; Notice of, by К. 
Tucker, M.A., 533 

Gazelle Expediton, Collections of, 283 

Geikie (Prof. A., F.R.S.), The Upper Colorado, 337 

Geikie (James, Е. R.S.), The Movement of the Soil-cap, 397 

Gelatine in Relation to Nutrition, 168; Manufacture of, 344 

Geneva: Faculty of Medicine at, 51; Climate of, 152, 187; 
Physical and Nat. Hist. Society, 152, 192, 423, 464, 484, 564 

Geographical Curiosities, 233 

raphical Society, See Royal 

Geological Society, 130, 151, 192, 287, 347, 366, 387, 443, 482, 543 

Geological Survey of Ohio, 485 

Geologists’ Association, 211 

Geology: Indian, 98; Geology in Brazil, 149; Evolwion in 
Geology, 285 ; Miniature Physical Geology, 410; Geology of 
the Lake Country, J. C. Ward, 545 

Geometrid Moths of the United States, Dr, А, S, Packard, 75 

Germ Theory, Dr. Maclaganon the, 446, 511 

German African Society, 522 

German Arctic Expedition, 148 

German Chemical Society, 211, 327, 367, 422 

German Naturalists, Meeting at Hamburg, 149 

German Universities, Statistics of, 51 

Germany, Science in, 451 

Gessi (M.), Exploration of the Nile, 68 

n (Prof, Henry J.), the Basking Shark, 273 

Gill (Mr.), Expedition to Measure the Parallax of Mars, 539 

Gisard (M.) on Marine Mosses, 15 

Glacial Drift in California, А. К. Wallace, 274 

Glacial Period, the Existence of Man during, 87 

Glaciation of the Shetland Isles, John Horne, 139 

Glaciers, Prof. Bianconi on, 69 

Glasgow, Proposed Chair of Physiology at, 326 

Glass, uv iy of, 52 

Сокс auna of Lake, 43 

Gold Mines in Australia, 352 

Goldsmiths’ Company, Gift to the Chemical Society's Research 


Fund, 88 

Gordon (Col.), Exploration of the Nile, 68 

Gorilla : in the Berlin Aquarium, 51, 208; the Anatomy of the, 
127 ; the Brain of the, G. D. Tliane, 142 

Güttingen Academy of Sciences, 308 

Government Grants in Aid of Scieuce, 369, 398 

Graham (Charles), Fermentation, 213, 249 

Graham's Chemical and Physical Researches, W, Chandler 
Roberts, F.R.S., 153. 

Gray (Prof. Asa), Seli-Fertilisation of Flowers, 24 i 

Green (Prof. A. H.), the Rocks of Charnwood Forest, 97 

Greenland and Spitz , Fossil Plants from, 208 

Greenwich as a Meteorological Station, 450, 489, 528 

Grenfeld (J, С,), Supersaturated Solutions, 138 

“ Grimm’s Law,” T. Le M, Douse, Rev. A. H, Sayce, 309 


Groth (P.), * Krystallographie,” 372 


Nature, May 10, 1877] 


Grove (Sir William, Е. R.S.), on the Radiometer, 435 
Guiana, Dutch, W. G. Palgrave, 311 

Giinther (Dr. A. F.R.S.), Gigantic Land Tortoises, 327 
Gurnet Bay, Discovery of Celts in, 128 


Haarlem, Gold Medal of the Dutch Society of Sciences, 207 

Haggerston Entomological Society, 69 

Hail, Prof. H. Fritz on the phical Distribution of, 17 

Hailstones in India, 538; Hailstones and Raindrops, Forma- 
tion of, Prof. Osborne seemed 163 

Hair and Eyes, Statistics of the Colour of, 346 

Haliphysema, New Forms of, 439 1 

Halo Round Shadow, Arnulph loch, 375 

Hamberg (Dr.), his Meteorological Tour, 17 

Hamburg, Meeting of German Naturalists at, 149 

POW the Tropical Forests of, J. Starkie Gardner, 229, 
258, 27 

DĄ Tana, Tables, Newcomb's Corrections of, 166 

Hantken (Max von), * Die Fauna der Clavulina Szabói 
Schichten,” 115 

Hardman (Е, T.), Deep-sea Manganiferous Muds, 57 

Harris (Mr.), Challenge to Mathematicians, 117 

Harrison (W. Jerome), Rocks of Charnwood Forest, 97 

Harvard University, Science at, 432 

Harting’s ** White s Selborne,” 128 

Haughton (Prof., F.R.S.), Notes on Physical Geology, 542 ; the 
Tides of the Arctic Seas, 562 

Hayden (Dr. F. V.), Survey of the United States, 335 

Hearing, Sense of, in Birds and Insects, G. J. Romanes, 177; 
292; К. M‘Lachlan, 254; Prof. А. Leith Adams, 334 

Heated Air, 283 

Heelis (E.), Patenas of Ceylon, 548 

Heer (n v м и à e Julia i 4 Switzerland,” 140 

Heiligbrodt (Dr. L.), Colcenis Julia in Texas, 399 

Hein (Do, rety Д Sensation of Sound, pee 

Heligoland and Kiel, Proposed Zoological Stations in, 57 

Helmholtz (Prof.), Notice of, by Prof. Clerk Maxwell, F.R.S., 389 

Helsingfors, Ethnological Museum at, 418 

Hennessy (Prof, H.), the Internal Fluidity of the Earth, 78 

Henry (Prof. ), on Fog. Signals, 129 

Henslow (Rev. George), Non-Amphibious Batrachians, 548 

Heredity pus Laws of, Francis Galton, F.R.S., 492, 512, 532 

Heughlin (Theodor von), Death of, 67 

Hibernation of Birds, 465, 527 

Higgins (H. Н.), Squirrels, 117; the Challenger Collections, 274 

Higgs (Dr. Paget), Electro-Capillary Phenomena, 7; Electric 
Motor Pendalum, 98 

Hiller (M.), Pock Lymph, 15 

Histology, Dr. Rutherford’s Outlines of, 4 

Hofmann (A, W., F.R.5.), the Life Work of Liebig in Experi- 
mental and Philosophic Chemistry, 193 

Hofmeister (Prof. Wilhelm, F. B.), Death of, 284 

Hog Wallows, or Piairie Mounds, 431, 530 

Holdsworth (E. W. H.), Sea Fisheries, 23, 135, 198 

Holly Berries, Scarcity of, 266; and Rare Birds, Duke of Argyll, 
273, 295 

Honeydew in Plants, 324 

Hopkins University, 501 

Horck (Herr у, Horn von der) and the Sioux Indians, 245 

Horne (John), Glaciation of the Shetland Isles, 1 39 

Howgate AE: ), Method of Attaining the North Pole, 284, 365 

Howitt (A. W.), the Boomerang, 312 

Huggins (Wm., F.R.S.), ię Spectra of Stars, 215 

пм (Prof.), Existence of Man during lacial Period, 87 

Hull (Prof. E., F.R.S.), Rocks of Charnwood Forest, 78, 116 

Hughes (W. R.), Antedon Rosaceus (Comatula rosacea), 7, 158 

Humbert (Alois), Eyeless Crustaceans, $59 

Hummocky Moraine Drift, G. H. Kinahan, 379 

Hunterian Lectures at the Royal College of Surgeons, 383 

Hurricane in Belgium and Holland, i 

Huxley (Prof. T. H., F.R.S.), on the Study of Biology, 219 ; 
Number of Species of Insects, 275 

Hydrogen, Absorption of, by Organic Substances under the In- 
fluence of the Silent Discharge, 520 

Hydrography in France, 284 

Hydrography of West Central Africa, 517 

Hydrophobia, blistering Beetles a Cure for, 264 

Hygioscopic Seeds, Francis Darwin, 374 

Hypobromite, Estimation of Urea by, r. A, Duprć, 399 


Zis, the, 69 


INDEX 


vii 


Ice, Prof. Bianconi's Experiments on, 69 


Ilmenium, the Metal, 520 р 

India: Fungus Disease of, 21 ; Freshwater Fishes of, 150; the 
Northern Barriers of, 396 ; Proposed Museum for, 459; Hail- 
stones in, 538; Geology of, 98 

‘Indian Miscellany,” Munsell’s, 265 

Indians: N. American, 194 

Industrial University, London, 519 

Ingleby (Dr, C. M.), Rooks Building at Christmas, 217 ; Meteor, 
375 

Insects: Our Insect Foes, 84; Insecticides and Phylloxera, 
200 ; Number of Species of, 275 ; Fertilisation of Flowers by, 
Dr. H. Miiller, XV. 317, XVI. 473; Sense of Hearing in 
Insects and Birds, 254, 292, i on the Relation between 
Insects and Flowers, Dr. H. Müller, 178 

Institute of Civil Engineers, 131, 151, 327, 348, 484 

Intonation, Just, 159, 196, 253, 291, 353, 430 

Intra-Mercurial Planet Question, 14, 68; 282, 437, 442, 457, 509 

Iron and Steel Institute, Dr. Siemen’s Presidential Address, 462 

Irtysh and Obi, Exploration of, 207 

Talia Meteorological Society, Proposed, 363 


Jahrbuch der k. k. Ka Reichsanstalt zu Wien, 210 
ahresbericht iiber die Fortschritte der Chemie, 247 
ames (Dr.), Death of, 67 
anson College, Paris, 265 
anssen (M.), Planets between Mercury and the San, 171 
ardin des Plantes, Paris, 50 
elinek (Dr. Carl), Death of, 16 ; Obituary Notice of, 55, 115 
ellett (Rev. J. H.), on the Potato Disease, 263 
ena, University of, 3. 
enissei, Nordenskjóld's Expedition to the, 123, 265 
enkins (B. G.), Sea Fisheries, 176 
ordan (D. S., M.D.) Manual of the Vertebrates of the 
Northern United States, 216 
Joubert (M.) and Pasteur (M.), the Spontaneous Generation 
Question, 313 
Journal de Physique, 20, 191, 210, 346, 419 
Journal of the Russian Chemical and Physical Societies, 542 
Judd (Prof. J, W.), ** Darwin's Geological Observations," 289 
Jupiter: Coloured Belts of, 282; the Brightness of Jupiter's 
Satellites, 65; Damoiseau's Tables of Jupiter's Satellites, 414 
Just Intonation, 159, 196, 253, 291, 353, 430 


“ Kames," the, near Newport, N.B., 266 

Kara Sea, Algo of the, 461 

Keane (A, H.), French Accent, 396; Races and Tribes of the 
Chad Basin, 550 

Kerner (M.) on the Means of Protection in Flowers against Un- 
welcome Visitors, 237 

Kiel : New University Buildings, 110 ; the New Observatory, 438 

Kiel and Heligoland, Pro Zoological Stations in, 57 

Kimberley Diamond Mine, South Africa, 440 

Kinahan (С, IL), Towering of Birds, 217; Ацгогіс Lights, 
334 ; Hummocky Moraine Drift, 379 

King (Dr.), gg of the she. Botanic Gardens, Calcutta, 71 

King (George, M.B.), ** Cinchona Cultivation in India,” 446 

Knobel's Catalogue of the Literature of Siderea! Astronomy, 48 

Konkoly (Dr. N. v.), Observations on the Spectra of the F {хеј 
Stars, 344 

Koorgans, the Ancient, of Russia, 384 

Kühne's Researches on Photo-Chemical Processes in the Retina, 
Prof, Arthur Gamgee, 296 


Lake Country, Geology of the, J. C. Ward, 545 
Lake-Dwellings on e Neuchâtel, 188 
Lallemand (M.), Fluorescence, 209 


ley (Prof,), Sun-spots, go 
TARA (E. kay, F.R.S.), Packard's Life-Histories of Ani- 
mals, 271 
Lapland, Russian, 382 
rz (William), ** Acoustics, Light, and Heat,” Dr. W. H. 
tone, 352 
Letters Patent, Goodeve's Abstract of Cases relating to, 22 
Lewes (С, H.), *' Ferrięr's Functions of the Brain,” 73, 93 
Lewis and Cunningham’s Fungus Disease of India, 21 
(Rev. W. Clement), Ocean Currents, 157, 198; South 
olar Depression of the Barometer, 253; Ocean and Atmo- 


spheric Currents, 333 м Currents, 450 
Libyan Desert, Meteorology of the, 342 
Lick (Mz.), Legacy, 383 


viii 


Liebig, Monuments to, 147, 325 ; Prof. Hofmann on the Work 


of, 19, 

“Life $ a Scottish Naturalist; Thomas Edward, A.L.S,,” by 
Samuel Smiles, 349 . 

Life-Histories of Animals, A. S. Packard, Jun., 271 

Light, the Physiological Action of, Prof. Dewar, 433, 453 

Lighting of Rooms and the Human System, 247 

Lightning, Protection of Buildings from, 88 ; Ball Lightning, 539 

Lindsay (Lord), List of Double Stars, 381 

Linnsean Society, 91, 111, 150, 267, 327, 386, 420, 442, 562 

Linnaeus, Monument to, 147 

Littrow (Dr. Ch. de), Carl Jelinek, 115 

Lizards, Fossil, in the Royal Cabinet of Natural History, Stutt- 
gart, 245 

Loan Collection of Scientific Apparatus, 188, 207, 459, 490 

Lobster, Sagacity of a, 415 

Local Museums, бт 

Locusts, Commission on, 539 

Lomonosoff, Memorial to, at Moscow, 383 

London Industrial University, 519 

Longmynd Rocks, Charles Gallaway, 313 

“ Lost Atlantis” and the CAaZenger Soundings, 553 

Lowe (E. J., F,R.S.), Parhelia and Paraselene seen on March 
20, 1877, 508 

Lowest ‘Temperature, Rev. К, Abbay, 471 

Lubbock (Sir John, Е.К S), McLennan’s ‘Primitive Маг: 
riage,” 133; The Southern Teadencies of Peninsulas, 273 ; 
on Ants, 386 

Lucas (Louis A.), Death of, 127 

Luminous Flames, the Theory of, 521 

Lund, the Climate of, 187 

Lyra, a, Spectrum of the Star, 307 


M'Lachlan (Robert), Sense of Hearing in Birds and Insects, 
254; Number of Species of Insects, 275 

Maclagan (Dr. T.), * The Germ Theory Applied to the Ex- 
p'anation of the Phenomena of Disease,” 446 511 

Maclay (OF) ear through the Malay Peninsula, 169 

McLennan (J. F.), Studies in Ancient History, comprising a 
Reprint of ** Primitive Marriage," Sir J. Lubbock, F.R.S., 133 

MacMunn (Dr. C. A.), Method for Measuring Spectra, 18 

McNab (Prof. W. R.), Sexuality in Plants, 511 

McNeill (Sir John), Hibernation of Birds, 527 

Madrid, Free University in, 68 

Main (P. T.), Newton on Force, 8; on the Word * Force," 96 

Malloch (Arnulph), Measurement of the Height of Clouds, 313 ; 
Halo round Shadow, 375 

Mamma, the Development of the, 66 

Manchester Literary and Philosophical Society, 151, 192, 248, 
484, 523, 544, 

Manitoba, the Climate of, 49 

Manganiferous Muds, the Deep-sea, E, Т. Hardman, 57 

Manifoldness of Two Dimenslons, the Simplest Continuous, F, 
W, Frankland, 515 

Mantchuria, Russian, Geography of, 209 

Manucodia, the Windpipe in, 127 

Manufacturing, British, Industries, 54, 445 

Marine Mosses, M, Gisard on, 15 

Marine Sounder, New Form of, 383 

% rich Law,” Prof, Mendeléeff’s Researches oa, 69, 455, 
49 

менце Primitive, McLennan’s, 133 : 

Mars, the Opposition of, 147, 519; Expedition to Measure the 
Parallax of, 533 

Marseilles, Geographical Society at, 440 

Mathematical Science, the Present State of, Prof. Н. J. S. 
Smith, F.R.S., 79 

ki Bi Society : 90, 191, 267, 347, 463, 563 ; Proceedings 
of, 527 

Mauritius, Meteorology of, 458 

Maxwell (Prof. Clerk, F.R.S.), the Protection of Buildings 
from Lightning, 88 ; Notice of Prof, Hermann L, F. Helm- 
holtz (with Portrait), 389 

Meat, Frozen, from Brazil, 128 

Medical Microscopical Society, 388 

Mechan (Thomas), Self.Fertilisation in Flowers, 138 

Meek (F. B.), Death of, 245, 363 

Melbourne Observatory, 244 

Melos, the Obsidian Cutlers of, Rev, Gerald S. Davies, 332 

Memoria della Societa degli Spettroscopisti Italiani, 171, 419 


INDEX 


(Nature, May 10, 1877 


Mendelćeff (Prof.), Researches on Mariotte's Law, 69, 455, 498 

W Swallows and Cuckoo at, Doug!as A. Spalding, 488, 
52 

Mercury Rheostat, a New, 325 

Merget (M.), Gas Synthesis in Plants, 71 

Merion Island, the Flora of, 111 

Merrifield (C. W., F.R.S.), Cayley's Elliptic Functions, 252 

Methlloids, Researches on the Spectra of, 401, 447 

Metals, Pitch of Sounds given by, 481 ; Ilmenium and Neptu- 
nium, 520 

Meteorites : Structure and Origin of, H. C. Sorhy, F.R.S. 
495 ; H. N. Moseley, 547 

Meteorology : EAT Notes, 49, 107, 126, 186, 244, 
263, 342, 343, 457, 83 ; Continental, 17; Fall of Tempera- 
ture in October, 1876, 50; Prof. Balfour Stewart on Meteoro- 
logical Research, 76 ; Great Storm of Wind at Sydney, 107; 
the Sudden Cold in November, 1876, 110; Meteorological 
Society, 111, 210, 287, 421, 504; Observatory on Monte 
Cavo, 126; on Pic du Midi, 147 ; in France, 149 ; Climate 
of Geneva, 152; Stations at Hautes-Alpes, 190; Report of 
Meteorological Commission, 363 ; Proposed Italian Meteoro- 
logical Society, 363 ; Report on the Government Meteorolo- 
gical Grant, 399, 425, 448; Greenwich as a Meteorological 
Station, Alex, Buchan, 450 ; Exploring Balloons for Meteoro- 
logical Purposes, 458; Meteorology of Mauritius, 458; 
Meteorology in France, 460; Meteorology of the Bombay 
Presidency, 482; Greenwich as a Meteorological Observa- 
tory, 489, 528; Is Meteorology a Science? sto 

Meteors : 59, 79, 178, 207, 275, 375. 399, 451, 460, 471, 549 ; 
The November, 48; Telescopic, 125; at Blackwater, 170 ; 
of January 7, 1877, 244, 295, 335 : j 

Metric Standard of Length, Alloy of Platinum and Iridium for, 
W. Chandler Roberts, Е. К.5., 336 

Meyer (C. J. A.), Sense of Hearing in Birds and Insects, 354 

Miansaroff (M.), “ Bibliographia Caucasica et Transcaucasica,” 71 


Microscopical Investigation of Sands and Clays, H. C. Sorby, 
F.R.S., 356 x 

Microscopical Society. See Royal 

Migration of Birds, Palmén on the, 465 

Millett (F. W.), ** Towering” of Birds, 158 

Mimicry, Protective, among Bats, С. Е, Dobson, 354 


Miniature Physical Geology, С. Lloyd Morgan, 410 

Mind and Matter: Wm. 5. Dancan, 78, 295; J. Г. Tupper, 
217, 374 

Mineralogical Society, 483 

Minerals of Canada, Catalogue of, 272 d 

Minimum Thermometers, Thomas Fawcett, 97 

Minor Planets, 166, 303, 342 

Missouri, Annual Report on the Insects of, 84 

Mitchell’s “ Sidereal Messenger,” 49 

Mitchell (W. S.), ** Lost Atlantis" апі the Challenger Sound- 
ings, 553 

Mock Suns, 384 

Mohr (Eduard), Exploration of Africa, 18; Death of, 325 

Molecular Volumes of Sulphates and Selenates, 521 

Molluccan and Papuan Islands, 69 

Mollusca, Development of, 559 

Mong lia, Exploration of, 149 

a s od Selection in Relation to, Charles Darwin, 

RSS, I 

Monotreme, New, from New Guinea, 257 

Monro (C, J.), Postulates and Axioms, 353 

Monte Cavo, Meteorological Observatory on, 126 

Moonlight, Tints and Polarisation of, in Eclipse, 398 

Moraine Drift, Hummocky, С, Н, Kinahan, 379 

Morgan (С. Lloyd), Miniature Physical Geology, 410 

Morphologi:ches Jahrbuch, 111, 191, 385, 419 

Morphology of ous AN 89, $ 5 

Morren (Prof, Е.), ** La Digestion étale, 373 

Moseley (H. N.), Peripatus N. Zeałandie, 96 ; Flora of Marion's 
Island, 111 ; Structure and Origin of Meteorites, 547 

“ Mosses of Europe," Schimper's, 3 

Mosses, Marine, M. Gisard on, 15 

Moths, Geometrid, of the United States, De. А. S. Packard, 75 

Motion of Projectiles, the Resistance of the Air to the, 60 

Mott (A. J.), Meteor, 399 

Mouillefert (Prof.), Phylloxera Insecticide, 200 

Muds, Deep-Sea, John Murray, 319, 340 Р 

Muirhead (Dr, Henry), Sense of Hearing in Insects and Birds, 
294; Proposed Gift to Glasgow University, 326 


Nature, May то, 1877] 


INDEX, ix 


Miiller (Dr. Hermann), On the Relation between Flowers and | Observatories : Paris, 69 ; Cambridge, U.S., 201 ; Melbourne, 


Insects, 178 ; Fertilisation of Flowers by Insects, XV., 317; 
XVI, 473 7 т. 

Munich, Anthropological Society, 89 

Murphy (J. J.), ** Are we Drying Up?” 6 ; South Polar De- 
pression of the Barometer, 198; Polar Cyclones—Etna 
Observatory, 312 ; Atmospheric Currents, 374, 510 

Murray (Capt. Digby), Ocean and Atmospheric Currents, 76, 
294, 333 

Murray (John), Deep-Sea Muds, 319, 340 

Museum, a Local, 61, 344 

Museum Specimens for Teaching Purposes, Prof. Flower, 
F.R.S., 144, 184, 204 

Museums, 276; Prof. Boyd Dawkins on, 129 

Mushrooms and Toadstools, Worthington G, Smith, 134 

Musical Association, 59 

Musical Intonation, Recently Proposed Improvements in, Alex- 
ander J. Ellis, 475 

Muslin and Tungstate of Soda, 460 

Mycenæ, Dr. Schliemann’s Discoveries at, 173, 471 

Myopia, 366 


Nachtigal (Dr. Gustav), Exploration of Africa, 417 
Nansouty (Gen.), Meteorological Observatory on the Pic du Midi, 


147 H 

Nares (Sir George), Report of the Arctic pe emer. 24; atthe 
Geographical Society, 147; on the Arctic Expedition, 480 

Natu istory Museum, Kensington, 3° 

Natural Selection, Unusual Case of, 16: 

*! Natureen," 326 

Naturforscher, Der, 130, 191, 385, 441, 542 

Nautical Almanac for 1880, 107 

Naval College, Greenwich, 512 

Navigation, Sir Wm. Thomson on, 403 

Nebulæ of Orion, Rev. Т. R. Robinson, 292 

Nebulæ—What are They ? 550 

Nebulous Star in the Pleiades, Lord Rosse, 397 

Negretti's Reversible ‘Thermometers, 116 

Nepal, History of, 488 

Nephelin and Apatite, 384 

Neptune, the Mass of, 107 

Neptunium, the Metal, 520 

Nepveu (M.), on Diseases Germinated in Hospitals, 15 

Nerve and Muscle Current, Influence of Temperature on, 415 

Nest-building Fish, 265 

Netherlands Zoological Association, 169 

Netherlands : Evolution in the, 410; Arctic Expedition, 522 

Neuchátel, Lake, Lake-dwellings on, 188 

Neuchátel, the Canton of, Earthquake in, 189 

New Guinea : Exploration of, 90, 109 ; Dr. Maclay's Explora- 
tion of, 149 ; D'Albertis's Expedition up the Fly River, 165, 
452 ; New Monotreme from, 257 ; Flora of, 438 

Ld New Lands within the Arctic Circle," Lieut, Payer, 62, 81 

New South Wales, Science in, 150 

New York Aquarium, Journal of, 150 

Newcomb's Corrections of Hansen's Lunar Tables, 166 

Newton on Force, P. T. Main, 8 

Newton (Prof, A., F.R.S.), Sea Fisheries, 55, 156 

Nichols (Arthur), the Boomerang, 510 

Nile, Exploration of the, 68 

Nineveh Solar Eclipse of B.C. 763, 65 

Nitrite of Amyl, Dr. B. W. Richardson, F.R.S., 24 

Nitro-Glycerine, Experiments with, 71 

Nordenskjild’s Expedition to the Jenissei, 123, 461 

North Pole, Capt. Howgate's Method of attaining the, 284 

North Sea, ogical Station in the, 117 

North Sea Expedition, the Norwegian, 412, 435 

Northampton Naturalists’ Society, 481 

Northumberland, Carboniferous System of, 189 

Norway, Snowstorm in, 284 

Norwegian Atlantic vg ieri 49 

Norwegian North Sea Expedition of 1876, 412, 435 

Nossi Bé, Volcanic Lakes of, 417 

pos rye $ Carboniferous Amphibia in, 264 ; the Coal-fields 
ol, 402, 

Novara, Report on the Austrian, Expedition, 261 


Ober (Fredk, A.), Exploration of the West India Islands, 267 
Obi, Wild Dogs on the, 415 
Obi and Irtysh, Атат of, 207 


244; the Vilna, 245; Proposed Observatory on Etna, 262 ; 
Brussels, 304 ; Dun Echt, 381 ; Kiel, 438 ; Edinburgh, 521 ; 
Cordoba, 531 ; Washington U.S. Naval, 549 

“t Observatory,” The, 550 

Obsidian Cutlers of Melos, Rev. Gerald S, Davies, 332 

Ocean Currents: Capt. Digby Murray, 76; Rev. W. Clement 

, 157, 198; and Temperatures in the South Pacific, 237 ; 

and Atmospheric Currents, 333 

Octave, the Hindoo Division of the, 423 

Ohio, Geological Survey of, 485 

Omotepe, Island of, Antiquities from, 502 

Ophite of Pando, 190 

Oratorical Utterance, the Rate of, 266 

Orchids, some Curious, 357 

Orion, Nebulæ of Rev. Т. R. Robinson, 292 

Orton (Dr. James), Exploration of the River Beni, 17; the 
Andes and the Amazon, 154 

Osborne (J. A.), Caterpillars, 7 

Oscillations of Tides, 343 

Osprey in Captivity, 481 

« Ostriches and Ostrich Farming,” 176 

Our Insect Foes, 

Owens College, Manchester, 509 

Oxford, Science at, 430, 437 

Ozone, Influence of Forests on, 188 


Packard (Dr. А. S.), Geometrid Moths of the United States, 
75 ; Life Histories of Animals, 271 

Page (F. J. M.), on Dionwa muscipula, 379 

Palgrave W. G.), Dutch Guiana, 311 

Р; ium and Carbon, 522 

Palmén on the Migration of Birds, 465 

Pandora, Return of the, 18, 50 

Papadakis (Prof. J.), Death of, 325 

Papuan and Moluccan Islands, Birds of, 69; Papuan Plants, 
264; Papuan Skull, Remarkable, 549 8 

Paradise Bird, the Windpipe in, 127 

Parhelia and Paraselenz seen on March 20, 1877, E. J. Lowe, 
F.R.S., 508 

Paris; Academy of Sciences, 20, 52, 72, 92, 112, 132, 152, 172, 
211, 248, 268, 287, 308, gs. 8, 368, 388, 424, 444, 464, 
484, 504, .524, 544, 564; Ventilation of the Hall, 169; Anni- 
versary of, 560. Anthro a Sen Society, 128 ; Geographical 
Society, 68 ; International Exhibition, 87 ; the Janson College, 
265 ; Medical Conference, 169; Observatory, 69; School of 
Anthropology, 149 

Parker (Prof.), On the Primary Elements of the Skull, 127 

Parkinson and Frodsham, Ship’s Chronometers, 470 

Parthenogenesis in a Phanerogam, 559 

Pascal Hexagram, a New View of the, 463 

Passerine Birds, Мг, Wallace on the Distribution of, 58 

Pasteur (M. L.), “ s.tudes sur la Bière,” 213, 249; and Joubert 
(M.), the Spontaneous Generation Question, 313 

Patenas of Ceylon, Rev. R. Abbay, 398; Е. Heelis, 548 

Patent Laws: Administration of the, 22; Petition against, 266 

Pau, Sirocco at, 49 

Payer (Lient.), ** New Lands within the Arctic Circle," 62, 81 

Pendulum, Electric Motor, Dr, Paget Higgs, 98 

Peninsulas, the Southern Tendencies of, Sir John Lubbock, 
F.R.S., 278 0 

Pennin (Rooke), Museum at Castleton, 150 

Pennsylvania, Petroleum Works in, 209 

Perifalus, 66, 96 

Perceval (Cecil Н. Sp.), Meteor, 79 

Perry (Rev. B F.R.S), Lowest Temperature, 399, 471 

Persian Deer, 

Peschel's ** Races of Man," А. К. Wallace, 174 

Petermann's Mittheilungen, 17, 326, 365, 383, 417, 502, 540 

Petermann (Dr.), the English Arctic Expediuon, 109, 145 

Petersburg, Society of Naturalists, 442 

Petrie (W. M. F.), Measurement of the Height of Cloucs, 431 

Petroleum Works in Pennsylvania, 209 

Phalcenidz of the United States, Dr. A. S. Packard, 75 

Phanerogam, Parthenogenesis in a, 559 

Philadelphia Exhibition, Geology at, 87 

Philadelphia Academy of Natural Sciences, 172 

Philology, Greek and Latin, Rev. A, Н, Sayce, 74 

Phono-Telegraphy, 305 

Phosphorus Pentafluoride, 521 


х | INDEX ` 


Photo-Chemical Processes in the Retina, Prof. Gamgee, F.R.S., 


477 

Photographic Image, Capt. Abney on the, 543 

Photographs, Aniline in, 207 

Photography of Tones, 170 

Photography, Abney’s Instruction in, 253 

Phylloxera : in Madeira, 190 ; and Insecticides, 200 

Physical Geology, Notes on, К ev, Prof, Haughton, F.R.S,, 542 

Physical Society, 91, 131, 171, 210, 307, 347, 421, 483, 543, 564 

Physics of the Atlantic Ocean, 263 

Physiology, Dr. М. Foster’s Elementary, 53 

Piaggia ignor), Exploration of Africa, 89 

Pic du Midi, Meteorological Observations on, 147 

Pidgeon (D.), Former Climates, 275 

Planets; Minor, 166, 303 ; a New, 342; Intra-Mercurial Planet (?), 
171, 282, 437, 442, 457, 509; the Opposition of Mars in 
1892, 519 

Plant (James), Rocks of Charnwood Forest, 548 

Plantamour (Prof.), Climate of Geneva, 152 

Plants : the Absorption of Organic Matter by, 108; Self-Fer- 
tilisation of, 168 ; Sexuality in, Prof. W. R. McNab, 511 

Plants, Remarkable, I, ‘The Compass Plant, 298; II, Some 
Curious Orchids, 357 

Pleiades : the Nebula in the, 244, 397 

Plesiosaurus, a Fine Specimen of, 52 

Pliocene Equidae, Italian, 559 

Plummer (J. I.), Greenwich as a Meteorological Observatory, 528 

Pock Lymph, M. Hiller on, 15 

Poggendorff (Prof, J. C.), 304, 314 

Poggendorff's Annalen der Physik und Chemie, 130, 170, 171, 
тот, 210, 344, 382, 385, 419, 540, 541 

Polar Bears, Fight between Two, 70 

Polar Cyclones, 312 

Polariscope Objects, W. Spottiswoode, F.R.S., 275 

Polarisation of Light, the Rotation of the Plane of, 306 

Pole (Dr. W., F. R.S.), ** Life of Sir Wm. Fairbairn, Е.К,5.,” 


370 
Polygalas, European, 5 
Polynesia, Exploration of, 246 
Population of the Earth, 127 
Post-Glacial Period in Esthonia, 88 
Postulates and Axioms, С. J. Monro, 353 
Potassium Tri-iodide, 362 
Potato Disease, 263 
Pouchet, Statue to, 246 
Prairie Mounds, or Hog-Wallows, Prof, 


oseph le Conte, 530 
Precessional Motion of a Liquid, Sir Wm. 5 


homson, F,R.5., 


297 
Pre-Glacial Man in America, Traces of, 274, 295 
Pressure on Combustion, Influence of, 167 | 
Price (Major Sir R. Lambert), the Two Americas, 396 
** Primeval World of Switzerland,” Prof, Heer's, 140 
Primitive Agriculture, Miss Buckland on, 387 
Primitive Marriage, McLennan's, 133 
Professors in the Universities of France and Germany, 16 
Projectiles, the Resistance of the Air to the Motion of, бо 


Quarterly Journal of Microscopical Science, 346 
Rabbits : Tape: Worms of, G, J. Romanes, 275, 375; К; D. 


Turner, 335 
Radiant Points of Shooting Stars, 158, 217 


Radiometers : 169, 420, 521, 522; Prof. Wartmann on, 51; Res 
searches on, Prof. Paul Volpicelli, ror; Experiments with 
the, Wm, Crookes, F.R.S., 224, 299; and Thermo-Multi- 


plier, 384; Sir William Grove on the, 43$ 

Raindrops and Hailstones, Formation of, Prof. Osborne Rey- 
nolds, 163 

Rammelsberg Mountain, 208 

Rauschenburg, Discovery of Ancient Burial-Ground near, 51 

Reale Istituto Lombardi, 385, 419, 542 

Red Star in Cetus, 281 

Regulus, the Occultation of, 342 

Reichert und Du Bois Reymond's Archiv, 111 

Renshaw (A. G.), Yellow Crocuses, 530 

Retina, Kühne's Researches on Photo-Chemical Processes in 
the, Prof, Arthur Ga , 296, 47 

Retouching, Instructions fa the Art $ Burrows and Colton, 156 

Revue des Sciences Naturelles, 419 

Revue GR 52 

Reyer (Dr, Ed.), on the Euganeen Momntains, 447 


[Nature, May xo, 1877 


PA (Prof. Osborne), on the Arctic Expedition, 87; Rain- 
and Hailstones, 163; Vortex Motion in Fluids, 347 

Rheetic Strata in the Southern Tyrol, T, Nelson Dale, 4 

Rheinfelden, Deep Boring at, 128 

Rheostat, a New Mercury, 325 

Rhinoceroses, Examination of the Fodder Remains of, 109 

Rhizopods, New Fresh-water, 108 

Richardson (Dr. В. W., F.R.S.), Nitrite of Amyl, 24 

Ridout (R. H.), Sensitive Flame Apparatus for Ordinary Gas 
Pressure, 119 

Rivers, Stone, Phin. S. Abraham, 431 

Roberts (W. Chandler, F. R. S.), Graham's Chemical and Physi- 
ca! Researches, 153; Alloy of Platinum and Iridium for a 
New Metric System of ў aS 

Robinson (Rev. T. R.), Nebule of Orion, 292 

Rock Crystals for Normal Scientific Apparatus, 305 

Rocks of Charnwood Forest, the Age of the, 78, 97, 470, 548 

Rocky Mountains, Atmosphere of the, Dr. H. Draper, 354 

Rodier (E.), Algoid Swarm-spores, 178 ł 

Romanes (G. J.), ** Towering” of Grouse, Partridges, &c., 116; 
Sense of Hearing in Birds and Insects, 177, 292 ; Tape- 
worms of Rabbits, 215, 375 

Rome, К. Accademia dei Lincei, 308, 348, 444 

Rooks Building at Christmas, C, M, Ingleby, 217 

Roots, Respiration of, 55 

Roscoe and Schorlemmer’s New Treatise on Chemistry, 168 

Rosenberg (E., M.D.), Use of the Spectroscope in its Applica- 
tion to Medicine, 547 

Rosse (Earl of), Nebulous Star in the Pleiades, 397 

Routledge (R.), ** Science in Sport made Philosophy in Earnest,” 


134 

Rowan (J. J.), * The Emigrant and Sportsman in Canada,” 216 

Royal Astronomical Society, 90, 286, 366, 442, 563 

Royal Geographical Society, 68, 110, 147, 440 

Royal Irish Academy, Proceedings of, 345 

Royal Microscopical Society, 72, 151, 247, 348, 443, 543 

Royal School of Mines Magazine, 311 

Royal Society, 171, 306, 327, 35 420, 482, 503, 542, 562; 

ward of Medals, 50; New Fellows, 560 

Rubidium and Cæsium, Atomic Weight of, 282 

Rundell (W. W.), Diurnal Barometric Range at High and 
Low Levels, 275 

Russia; Barometers of Southern, 49; Meeting at Warsaw of 
Russian Naturalists, 69, 70; Statistics of Russian Universi- 
ties, 129; Floods in, 266 ; Mean Atmospheric Pressure, 457 ; 
Cryptogamic Flora of, 459; Botanical Geography of, 459 

Russian Lapland, 382 

* Rust" in Sugar Canes, 189 

d (W., M.D., F.R.S.), “Outlines of Practical Histo- 
ogy,” 4 


St. David's, Pre- Cambrian Rocks of, 151 

St. Petersburg : Chemical Society, 190 ; Academy of Science, 
284; Anthropological Society at, 363; Aquarium at, 363; 
Geographical Society, 461 

Salmon, a Problem in the Natural History of the, 375 5 Sa/mo 
arcturus, 438 

Salpe, Coloration of Water by, 188 

Samoan Language, Dictionary of, 207 

Sanderson (De | Burdon, F.R.S.), on Dionwa muscipula, 379 ; 
Government Grants to Science, 398 

Sands and Ch Microscopical Investigation of, H. C. Sorby, 
F.R.S., 35 

Sars (Prof. G. D.), Norwegian North Sea Expedition of 1876, 
412, 435 

Saturn, the Rotation of, on his Axis, 243 

Sayce (Rev. A. H.), Bauer's **Philological Introduction to 
Greek and Latin for Students," 74; Grimm's Law, 309 ; the 
Basques, 394 

Schimper's ** Mosses of Europe,” 3 

Schliemann's (Dr.), Discoveries at Mycena, 173, 471 

Schmid (von Rudolf), die Darwin'sche Theorien und ihre Stel- 
lung zur Philosophie, Religion und Moral, 176 

Schmidt (Prof. Fr.), Tertiary Formations on the Northern Shores 
of the Pacific, 88; Post-Glacial Period in Esthonia, 88 

School of Mines ru зи 

Schriften der physikalisch-oekonomischen Gesellschaft zu Kónigs- 


berg, 90 

Schuster (Dr. Arthur), Researches on the Spectra of Metalloids, 
401, 447; “t Cumming's Introduction to the Theory of Elec- 
tricity,” 526 


Nature, May 10, 1877] 


INDEX 


. 


xl 


“Science in Sport made Philosophy in Earnest,” R. Routledge, 


134 

Science: Examinations in, W, Baptiste Scoones, 137 ; Govern- 
ment Grants in Aid of, 369 

Scientific Apparatus, Loan Collection of, 188, 207, 459, 490 

Scientific Club, 364 

SCIENTIFIC WORTHIES, X. Prof, Hermann І, Е. Helmholtz 
(with Portrait), 389 

Sclater (P. L., F. R.S.), Meteor, 178 

Scoones (W. Baptiste), Examinations in Science, 137 

Scottish Meteorological Society, 363 

Sea Fisheries, 23, 55, 135, 156, 176, 198 

Seals, Fur, Introduction into Lake Superior, 147 

Secchi (Father), New Starin Cygnus, 315 ; List of Coloured Stars, 
365; Typical Division of Stars, 430 ; Borelly's Comet, 431 

« Seiches" of the Swiss Lakes, 91 

Seine, Height of the, in 1876, 343 

“Selaginella,” Morphology of, Prof. Thiselton Dyer, 489; 
Thos. Comber, 548 

Semitic Remains in the British Museum, 247 

Sensation of Sound, 108 

Sense of Hearing in Birds and Insects, 177, 292, 354 

Sensitive Flame Apparatus for Ordinary Gas Pressure, К. H, 
Ridout, 119 

Settle Cave Exploration, 479 

eis Selection in Relation to Monkeys, Charles Darwin, 
*.R.S., 18 

Sexuality in Plants, Prof. W. К. McNab, 511 

Sewer Gases, Dr. Frankland on the Transport of Solid and 
Liquid Particles ín, 385 

Shadow, Halo round, Arnulph Malloch, 375 

Shark, Basking, Prof. Henry J. Giglioli, 273 ; Prof. E. Perceval 
Wright, 292 

Shaw (J.), а Local Museum, бт 

Shetland Isles, Glaciation of, John Horne, 139 

Ship's Chronometers, Parkinson and Frodsham, 470 

Shooting Stars, Radiant Points of, 158, 217 | 

Siberia, Exploration of, 265, 417 ; the Beaver in, 265 

Siddall (J. b) on Foraminifera, 461 

Sidereal Astronomy, Knobel's Catalogue of the Literature of, 48 

“ Sidereal Messenger," Ormond Stone, 198 

Siemens (Dr. C. W., F.R.S.), Presidential Address at the Iron 
and Steel Institute, 462 

Sioux Indians, Skulls of the, 245 

Siphon Recorder and Automatic Curb Sender, Sir Wm, Thom. 
son’s, ТОТ 

Siroccos, at Pau, 49 ; in Algeria, 89 

Skull, the Primary Elements of the, 127 

Smee (Alfred, F. R.S.), Death of, 284 > 

Smiles (Samuel), ** Life of a Scottish Naturalist,” 349 

Smith (Alexander J.), ** The Impossible Problem,” 155 

Smith (Prof. H. J. 5., F.R.S.), The Present State of Mathe- 
matical Science, 79 

Smyth (Prof. Piazzi), Solar Physics at the Present Time, 157, 
217; Centralism in Spectroscopy, 449, 508 

Smith (Worthington G.), Mushrooms and Toadstools, 134 

Snakes Devouring each other, 399 

Snowstorm in Norway, 284 

Soil-Cap, the Movement of the, Sir С. Wyville Thomson, 
F.R.S., 359; James Geikie, F.R.S., 397 

Solar Eclipses : the Nineveh, of B.C. 763, 65 ; of 1239 and 1241, 
$6; Ancient, 115, 186; of Stiklastad, 1030, 206 ; of 1567, 
342 ; Total, 457 7 

Solar Physics at the Present Time, 
217; dir С. В, Airy, F.R.S., 196 

Solar Radiation, Caloric Intensity of, 384 

Solar Spectrum, Prof. C, A. Young on the, 98 

Solar Spots, Early Observations on, 549 

Solutions, Supersaturated, J. G. Grenfell, 138 

Sorby (H. С., F.R.S.), Microscopical Investigation of Sands 
and Clays, 356 ; Structure and Origin of Meteorites, 495 

Sound, the Sensation of, 108 

Sound Waves in Explosions, Velocity of, 266 

South African Museum, 377 

South Pacific, Temperatures and Ocean Currents in the, 237 

South Polar Depression of the Barometer, 157, 198, 253 

Southern Double Stars, 470 

Southern Tendencies of Peninsulas, Sir J. Lubbock, F.R.S., 275 

Spalding (D. A.), Swallows and Cuckoo at Menton, 488, 528 

Spectra : r. MacMunn's Method for Measuring, 18 ; Influence 
of Electricity on Certain, 70 ; Dr, Higgin on the Photographic 


Prof, Piazzi Smyth, 157, 


Spectra of Stars, 171; Dr. N. v. Konkoly on the Spectra of 
Fixed Stars, 344 ; Researches on the Spectra of Metalloids, 
401, 447; Prof. A, Cornu on the Spectrum of the New Star, 
158; Spectrum of the Star а Гуго, 307 

Sphenodon (Guentheri), 66 

Spicer (W, W.), the Tasmanians, 178 

Sponges, Early Development of, 414 ; а New Sponge, 415 

Spontaneous Generation Question, 302, 313, 3 

Spottiswoode (W., F.R.S.), Polariscope Objects, 275; Strati- 
fied Discharges, 482 

Spry (W. J. T^ “ The Cruise of H.M.S. Challenger,” 290 

Spectroscopy, Centralisation of, 449, 489, 5 

Spectroscope, Rosenberg's Application of, to Medicine, 547 

Squirrels, Henry H. Higgins 117 

Stanford's Physical Geography Wall Maps, 480 

Stanley (H. vo Exploration of Africa, 440, 480 

S'ars: м Doradüs, 14 ; Uranus, 48; the Distance of the, 86; 
Change of Colour in, 107; New Double, 107 ; Binary Star 
т Cassiopez, 107; The Mass of Neptune, 107; A New Star 
in Cygnus, 146, 166, 186, 206, 303, 315, 361 ; "The Spectrum 
of the New Star in Cygnus, 158, 295; Radiant Points of 
Shooting, 158, 217; Remarkable Star Spectrum, 166 ; Dr, 
Huggins on the Photographic Spectra of Stars, 171; Binary 
Stars, 186, 303, o; Variable Stars, 244, 281, 414, 478, 
49; The New Star of 1604, 262; Red Star in Cetus 281 ; 

ouble Stars, 24, 303; Spectrum of the Star a Lyre, 307; 

Father Secchi's List of Coloured S:ars, 365; Nebulous Stac 
in the Pleiades, 397; Lymo Division of Stars, 430; 65 
Ophiuchi, 438; Strange Star in Serpens, 451 

Steam-Boat, New Fast, 209 

Stebbing (Rev. T. R. R ), Antedon rosaceus (Comatula rosacea), 
58; РН ЕА of the word Antedon, 366 

Steele’s ** Equine Anatomy,” 310 

Steine (Dr.), Photography of Tones, 170 

Stereograph, Broca s, 558 

Stevenson (Thos.), Prof. В, Stewart on Meteorological Research, 
76 ; on the Investigation of Climates, 556 

Stewart (Prof. Balfour, F,R,S.), on Meteorological Research, 76 

Sticklebacks, Irish, 91 

Stockholm: Proposed Scientifi: College at, 283; Academy of 
Sciences, 367 

« Stone Rivers,” Phin. S. Abraham, 431 

Stone (Ormond), ** The Sidereal Messenger,” 198 

Stone (Dr. W. H), The Musical Association, 59 

Storms, 126, 186, 263, 311, 538 

Storms and Cyclones, On a Mode of Investigating, Dr. Buys 
Ballot, 216 

Stratified Discharges, W. Spottiswoode, Е. R. S., 482 

Sturgeon's Metho: of Protecting Buildings from Lightning, 88 

Sugar Canes, ** Rust " in, 189 

Sulphates and Selenates, Molecular Volumes of, 521 

Sumatra, Exploration of, 284 = 

Sumner's Method at Sea, J. А, Ewing, 22 

Superior, Lake, Introduction of Seals into, 147 

Supersaturated Solutions, J. G. Gren‘ell, 138 

Sun, Annular Eclipse of, 1737, 500 

Sun-spots, Prof. Langley on, 90; Sun-spots and Weather, 253 

Sutton's “ Volumetric Analysis, 67 

Swallows and Cuckoo at Menton, D. A. Spaldiag, 488, 528 

Swarm-Spores, Algol, E. Rodier, 178 

Swedish Anthropo ace Society, 305 

Switzerland; Prof, Heers Primseval World of, 140; Carto- 
graphy in, 365 

Sydney, Great Storm of Wind at, ro7 

Sylvester (Prof.), On Education, 501 


Tait (Dr, Lawson), Galton's Whistles, 294 

Tait (Prof. P, G.), Definiteness and Accuracy, 77 

Tape-worm of Rabbits, 275, 335, 375 

Tasmanians, the, W. W. Spicer, 178 

Tate and Blake's ** Yorkshire Lias,” 113 

Tea, Theine in, 167; Tea Plants, Blight in, 419 

Teeth, Tomes’ Anatomy of the, 161 

Telegraphic Engineers, The Society of, 199, 388 

Telegraphy, Duplex, an Account of, 1 7 

Telegraphy and Chemistry, Prof, Abel, Е. Б.5,, 321 

Telescopic Meteors, 125 

Telluride of Gold, 418 

Temperature, Relations of Body-change to, 324 

Temperature, Low, 244; Lowest, 399, 471; Underground, 
Report of the British Association Committee on, 240 


xii- 


——— 


Tempeatresan Ocean Currents in thé South Pacific, a 

"T'endrils-of Climbing Plants, 558 

Tertiary Formations of the Northern: Shores of the BaciSeg 88 

Thane (С. D.), the Brain of the Gorilla, 142 

Theobald (W.), ‘Tropical Forests of Hampshire, 530 - 

Thermo-Chemical Researches, 167 

Thermometers; Minimum, Thomas Fawcett, 97 

T ZZS es and: Radiometer, 384. 

"T'hielmann's: “ Journey in the Caucasus,” ta 

Thomson (John M.), Iofmann's pine of Liebig in pou 
mental and’ Philosophie Chemistry, 193 - 

‘Thomson (Sir Wm., F;R.S.), the iphon Recorder ani Auto- 
matię Curb “Sender, 10r ; a New Astronomical Clock, 227 ; 
the Precessional Motion of a Liquid, 297: ; on Navigation, 403 

Thomson (Sir C. Wyville; FIR S), Conditions of the 
Antarctic, 1045. 120 the Challenger Collections, 2555 the 
Movement of the S -cap, 359 ^: 

"Phunderstorm in Central Europe, 263 

Tides, Oscillations of, 343 

Time-Measuring Apparatus, H. Dent. Gardner on the Principles 
of, 9 

‘Titicaca, Lake, Exploration of, 67 

‘Toads Eating Bees, 502 

‘Toadstools and: Mushrooms, Worthington С. Smith, 134 

‘Tomes (С; St), “Manual of Dental Anatomy,” 161 

‘Tones, Photography of, 170 

‘Topley (W.), Са Odpercalizie in Northumberland, 7 

‘Tortoises, Gigantic Land, Prof. A, Leith ‘Adams, 347; Dr A 
Giinther on, 327 

“ Towering " of Birds, 116, 158, WZ 199, a 292, 440 

Tropical Forests of Hampshire, W . Theob: ald, 530 

‘Transit of Venus, Photographs of, 265 ; ; M to Commemo- 
rate, 344 

‘Traquair’s Monograph on British Carboniferous Ganoids, 489 

Trees, Amount of Water in, 324 

Tropical Forests of Hampshire, J. 5. Gardner, 229, 258, 279 

Trotter (Coutts), ** Some Questions of University Reform," Dr, 
Michael Foster, F.R.S., “428 

Tucker (R.), Carl Friedrich Gauss, 533 

‘Tungstate of Soda and Muslin Dresses, 460, 

Tuning Forks, Phenomena connected with, 285 

Turkestan, Flora of, 416 

Two Dimensions, the Simplest Continuous Manifoldness of, 

Е. W. Frankland, 515 
‘Tyndall (Prof, F.R,5.), Spontaneous Generation, 302 


Undated and Antedated Books, 17 

Underground ‘Temperature, Report of the British Association 
Committee on, 240 

United States, Sve also New York, Philadelphia, &c. ; Annual 
Report on the Insects of, 84 ; Geological Collections at the 
CAKE UWP Exhibition, 87; New York Aquarium, 150; 
Geographical Survey of, 189 ; Cambridge bseryatory, 201 ; 
Vertebrates of the Northern, 216; Dr, Hayden’s Geological 
and Geographical Survey, 335 ; cience at Cambridge, Mass., 
432; Agriculture in the, 525 


Universities Bill, 391 
University College, London, 69 ; Legacy to, 
Trotter on, us 
Prof, А. Geikie, F.R.S, 


Uniyersity Reform, Mr, Coutts 
Popes Colorado, 
Verio 4ooth Anniversary of the Universtiy ot of, 245 
Ural Mountains, ‘Traces of Glaciers a the, 306 
RI, Herschel's First Glim iue of, 48 
** Uranophotometer," M, Wild's, 170 
Urea, Estimation of, by у Dr, А, Dupre, 399 


Vacher (Arthur), * Primer of Chemistry,” 527 

Variable Components of Double Stars, 303 

Variable Stars, 244, 281, 381, 414 sige 549 

Vennor’s ** Accipitres of Canada,” 

* Venus; ‘Transit of, 1882, 485 [vo cttm of the Spectra of 
Venus and a Lyr, Prof. : н. Очат M.D., 218; Photo- 

. graphs of the Transit of, 265.1. 


INDEX ` 


| Williams (Matthew W.), Tun 


— "mem der ck zoologisch:botanischen Gesellschaft in 

ien, 130 

в ‘des naturhistorischen Vereins | der preussischen 
Rheinlande und Westfalens, 286, 385 

Vertebrates of the Northern United States, Dr, Jordan; 216 

Vesuvius, Threatened Eruption of Mount, 246 ° 

Vienna : Academy of S. 


Vienna Refractor, the Crown: Glass Lens for, 16 
Vilna Observatory, Destruction of, 245 
Virchow (Prof.), Address on Anthropology, 149 ; er I in 
Bulgaria, 364 ; on Diluvial Remains found near Weimar, 304 
Vision, some Phenomena connected with, 307 
Vogel (H.), the New Star in Cygnus, 315 
Volcanic Phenomena during 1875, 557 
Volpicelli (Prof. Paul), Researches on the Radiometer; тот " 
Voltaic Electricity, Prize for Improvements in, 304 
Vortex Motion in Fluids, Prof, Osborne Reynolds, 347 


Wade (Charles H.), Science at Oxford, 430 
Wallace's ** Geographical Distribution of Animals,” 5, 24 

Wallace (A. R.), on tlie: Daun of Passerine Birds, 58 ; 
Peschel’s ** Races of Man," 174 ; Glacial Drift in California, 
274; * Hog-Wallows " of California, 431 

Ward (J. C.), Geology of the Lake Country, 

Warsaw : Meeting of Russian Naturalists at, 
Museum, 70 

Washington, United States Naval Observatóry, 549 

Walters (J. Hopkins), ** Towering” of Birds, 177 

Walterhausen ( r. von), Death of, 16. 

Water, in Trees, Amount of, 324 ; Methods of Decomposing, 441 

Water-Beetles, ‘Carnivorous, Respiratory Functions of, pr 

Weather and Sun-spots, 263 

Weather of Europe, 538 

Weather Maps: Accelerated Transmission of, 107; a New 
Daily, 244; International, 343 

Weismann’s Researches on the Descent Theory, 451 

West India Islands, Explorations of, 267 

Westminster Aquarium, 501 

Weyprecht (Lieut.), Scheme for Arctic Exploration, 2 

White (Dr. Е. Buchanan), Sense of Hearing in Insects and 
Birds, 292 


Me 
à 70 ; Zoological 


Wiedemann (Prof, Dr. G.), Editor of Poggendorff 's Annalen, 344 › 


Wild (J. I? Atlantic Soundings, 377 
Wilkes (Admiral), Death of, 382 

te of Soda, 4 
Williams (W. Mattieu), the Solidity of thet Earth, 5 
Wind, Great, at Sydney, 107 
Winnecke's Comet, 520, 531 
Wojeikoff (Dr. A. }, Meteorological Tour Round the World, 17 
Wolves i in Russia, 363 
Wood (W. H.), the Meteor of January 7, 295 
Woodpecker, the, 415 УТ 
Wright (Prof, E. Percival), Basking Shark, E Misc się 
Wyndham (T, Heathcote G.), Death of, 67 ;M у 


O.Y 


«Year Book of Poda 3955," 49v 7 SERERE A ni mosoq 
Yellow Crocuses, А; G. Renshaw, 530 + -n Avent? aD» 
Yorkshire College of Science, 385; 

Yorkshire Lias, the, Tate and Blake, 113 55.7; i 
Yorkshire Naturalists? Union, $39 taxi A gòl 
Young (Prof, С. A.) on the Solar Specthun, МОГ 


Zeitschrift fiir Biologie, 247 HLO 
Zeitschrift für Krystallographie und мде 168 
Zeitschrift für E eras Zoologie, 191, 419: 
Zodiacal Light, 324 
Zoological Gardens, Additions, 18,52, 71, 90, 110, 1 

170, 190, 210, 247, 267, 286, 306, 326, 346, '366, 3 
п Saar m zo 286, 347, 387, 443 

oologicał Society, 72, III, , , 7 , , » o3 
Zoological Station on the North Sea, rry sed n^ Ў 
moron peres: Dr. Cm Dota s 


LD 


a $0, 


ZA 


Nature, May 10, 1877 ` 


ёе, 112, 192,7 368, 423, 444, 524; 
І, R. Geological Institution, 2125 Geological Society, 423} _ 


479; 539 - QM er. T N i 


419, ; 


А WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


THURSDAY, NOVEMBER 2, 1876 


I. is pleasing to be able to begin our fifteenth volume 

with congratulations to the officers and men of 
a British Arctic Expedition on their safe return, On 
another page we give a summary of the results obtained 
so far as these can yet be known. It will be seen that 
substantial additions have been made to our knowledge 
in many directions, and that the expedition must be 
pronounced a success. True, the Pole has not been 
reached, but this, in the consideration of all but the mere 
lovers of sensation, is a small matter ; our explorers have 
done the next best thing to reaching it, they have proved 
that the Pole was impracticable this year from the 
quarter whence success was most to be expected. It 
is evident from the few hints which have already 
been published, that when all the tale is told, it will 
be quite as thrilling, and full of dangers and bravery, 
as any previous narrative of Arctic exploration, So 
far as the conduct of the expedition is concerned, 
it seems to have been all that could be wished; the 
original programme was, on the whole, closely stuck to, 
and the desperately hard and dangerous work was done 
in the most systematic and economical way at present 
possible, Everybody seems to have behaved admirably ; 
there seems to have been no fault whatever to find with 
anyone; and so much has Capt. Nares endeared himself 
to officers and men, that he earned for himself the common 
title of “the father” of the expedition. 

It was hardly to be expected that an expedition, on 
such an errand, and with such unprecedented dangers to 
face as this one has had, would return without casualties ; 
they have left four of their comrades behind them, Of 
these one only died as the result of frost bite, the three 
others succumbing to that most dreaded of all Arctic foes, 
scurvy. No similar expedition ever left any country so 
well provided with everything that could be thought of 
conducive to sustenance and protection. There was an 
ample supply of fresh provisions of all kinds, sufficient 
medical staff, and all precautions were evidently taken 
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throughout the long winter to keep everyone employed, 
and cheerful, and duly exercised. Yet, in all the sledge- 
parties, scurvy broke out with a virulence and to an 
extent not experienced, we believe, in any recent Arctic 
expedition, The cause of this outbreak will no doubt give 
much food for thought for some time to come, some 
thinking that the unusual length and intensity of the dark- 
ness may have had something to do with it. The darkness 
seems to have been much more intense, and certainly was 
longer-continued than ever before experienced, and such 
a condition, not to mention its effect on the spirits of the 
men, must necessarily, one would think, exercise some 
deleterious physical influence on the body. ‘This is a 
point deserving of careful consideration; meantime we 
cannot but admire the way in which officers and men of 
these sledge-parties did their work in spite of physical 
weakness and terrible suffering ; it would, however, have 
been surprising had the record been otherwise. 

Nomen could have exerted themselves more to ас- 
complish the popular, but really minor, object of their 
expedition, and none could have been more honourably 
baffled. The ice was met with off Cape Sabine in 
78° ди М, and from that time till the Avert was 
compelled to take up her quarters in 82° 27, it was 
a constant battle with ice of a thickness never before 
met with, The ice was from тоо to 150 and even 
200 feet thick, resembling more a pell-mell assem- 
blage of icebergs than the usual floes; to have been 
nipped between the masses of such ice would certainly 
have been fatal. Commander Markham in his daring 
attempt to carry out the instructions of the expedi- 
tion by penetrating as far to the north as possible, found 
the ice piled in such rough and hilly hummocks 
that progress was only possible at the rate of a 
mile a day, and he wisely returned after reaching 
83° 20' N., the highest authentic latitude yet attained. 

Capt. Parry’s long and weary journey, which reminds one 
to a certain extent of that of Commander Markham, was 
only as far as 82° 45’; the Austro-Hungarian expedition of 
1872-4 reached 82° 5, though they saw as far as 83°; 
while Hall with the Po/ar7s sailed without let or hindrance 
in 1872 over the same ground as the A/ert and Discovery 
for 700 miles to 82° 16’ N, in the short space of one week, 
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Any such frightful ice-barrier as that reported, and, let us | mann Fjord was blocked up with ice, otherwise it might 
add, admirably photographed, by our expedition was not have been ascertained whether or not it divides Green- 
seen by Hall and his men; and indeed it has been stated land in two, as has been conjectured. There is little 
that had it not been for the scruples of the second in doubt, at any rate, that Grcenland is an island, and that 
command, Buddington, Hall would have pushed still it does not extend right across to Wrangell Land as Peter- 
further northwards, all on board, except Buddington, who mann conjectured. For the more important scientific 
had no heart in the work, agreeing that the undertaking observations we must wait some little time, but we have 
was perfectly practicable. Meyer, in his evidence before | reason to believe they are abundant and of the highest 
the U.S. Commission, declared that if 82° 16’ could have | value. The drift of the current along the North American 
been passed, there was nothing to hinder a ship reaching | coast it will be seen, is from the west, and it is possible it 
85° or 86° “ or even farther. Had poor Hall not met with | may come right across from Behring Straits. A magnificen 
an untimely death, the attempt would certainly have been | series of tidal observations has been obtained, entirely con- 
made in the following summer. This terrible ice-barrier, | firmatcry of the conclusions that Bessels came to, viz., 
then, before which our expedition has wisely returned, | that the tides in the north of Smith’s Sound come from 
does not.appear to be a constant phenomenon so far south, | the Pacific, It would be interesting now to know what 
for Hall's observations have been generally accepted as | lies between Parry Islands and th» newly discovered 
perfectly trustworthy. May there not have been some | coast, and whether currents have an unobstructed passage 
cause at work in the high north to push the thick-ribbed | from Behring Straits across the Polar Sea, The magnetic 
ice south to the northern entrance of Robeson Channel? | observations entirely endorse the theory on which the 
This seems to have been an unusually severe season in | charts have been constructed ; and had it not been for a 
the north ; icebergs were met with in abundance a week | change of officers and an accident to the clock, the pen- 
or two ago far south in the Atlantic, and last week we | dulum observations for determining the figure of the earth 
reported the wreck of a whole fleet of whalers in the | would have been completed and of the greatest interest. 
Behting Straits region. If the latter casualty has been | Capt. Feilden, the naturalist, whose exertions are beyond 
produced by ice, it would seem to show that some cause | all praise, obtained admirable results in his depart- 
has been at work this season to render it unusually | ment. 
unfavourable for Arctic work, It is perhaps worth We may be permitted to say that we think Capt. Nares 
noting here, at least, that 1871 was a maximum, while | has acted gracefully; and generously in his selection of 
1876 is a minimum, sun-spot year. The temperature | names for the Jands discovered ; the most northern point 
was undoubtedly the coldest on record, neither the | discovered now bears the name of Cape Columbia. It 
Polaris nor the Austro-Hungarian expedition experiencing | was in keeping with this disposition to recognise Ame- 
anything like it, namely, 104° of frost. There was no stint | rica’s claims to remembrance that Capt. Nares paid a 
of animal life in the region in which the Po/a77s wintered, | deserved tribute to the brave Hall by affixing to his no 
and as far north as the expedition penetrated, it was ob- | longer lonely grave a brass tablet containing a suitable 
served, while the Austro-Hungarian expedition found | inscription, 
the cliffs swarming with life at their farthest north Altogether we have every reason to be satisfied with 
point. The dearth of animal life is a noticeable feature | the conduct and results of the expedition, and thankful 
in the results of our expedition ; it ceased altogether at a | that these results have been obtained with so little loss, 
short distance to the north of the 4/er?’s quarters. The pre- | It might have been otherwise, for the Déscovery was 
vailing wind during the sojourn of the Po/arzs was from the | within a minute of being crushed by an iceberg, and had 
north-east ; this year it is stated scarcely any easterly wind | it not been for an accident to the A/er?’s screw, she would 
was noticed, but a strong current and drift set constantly | certainly have pushed further north and got into a position 
in from the west along the north coast of America, We | from which it would have been impossible to extricate 
mention these points simply to suggest that the conditions | her, Many lessons with regard to future Arctic work are 
met with by our gallant expedition can hardly without | to be learned from the experiences of this latest expedi- 
further observations be regarded as the normal ones, | tion, We would also remind our readers of the plan 
Round the Pole doubtless there must be a permanent | advocated by Weyprecht, and recommended by a German 
barrier of impenetrable floe-bergs, for it would be ridicu- | Government Commission, to establish at suitable points 
lous to suppose that 150 feet thick ice of thousands of | all round the Polar region a series of permanent stations 
square miles in extent is melted and re-formed every year. | from which the Arctic citadel can be slowly but surely 
But is it possible that usually this barrier lies further | sapped. The recommendations of the German Goyern- 
north than our expedition found it ? ment Commission we consider so important, that although 
Asto positive discoveries, ап unprecedentedly rich collec- |.we published them at the time, we think it appropriate to 
tion of observations in all departments have been obtained. | reproduce them here in the present connection, and the 
It will be seen from our map that positive additions have | admirable scientific spirit in which the subject is ap- 
been made to Arctic geography, With the exception of proached is worthy of note. 
Hayes Inlet, all the coast from Cape Farewell to the 
northern end of Robeson Channel is now laid down, and 
considerable advances have been made west along the 


«т, The exploration of the Arctic regions is of great 
importance for all branches of science, ‘The Commission 


; : recommends for such exploration the establishment of 
American,and east along the North Greenland coast, in the fixed observing stations, From the principal station, and 


former case to 86° 30’ W., and in the latter to 48° 33’ W. | supported by it, are to be made exploring expeditions b 
President Land does not exist, no land having been seen etel fot a PUER b 
north of Cape Columbia in 83°7'N, It was a pity that Peter- *2, The Commission is of opinion that the region 
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which should be explored by organised German Arctic 
explorers, is the great inlet to the higher Arctic regions 
situated between the eastern shore of Greenland and the 
western shore of Spitzbergen. 

* Considering the results of the second German Arctic 
expedition, a principal station should be established 
on the eastern shore of Greenland, and, at least, zwo 
secondary stations, fitted out for permanent investiga- 
tion of different scientific questions, at Jan Mayen 
and on the western shore of Spitzbergen. Forcertain 
Scientific researches the principal station should 
establish temporary stations, 

* 3, It appears very desirable, and, so far as scientific 
preparations are concerned, possible, to commence these 
Arctic explorations in the year 1877. 

* 4, The Commission is convinced that an exploration 
of the Arctic regions, based on such principles, will furnish 
valuable results, even if limited to the region between 
Greenland and Spitzbergen ; but it is also of opinion 
than an exhaustive solution of the problems to be solved 
can only be expected when the exploration is extended 
over the whole Arctic zone, and when other countries 
take their share in the undertaking. 

“The Commission recommends, therefore, that the 
principles adopted for the German undertaking should be 
communicated to the Governments of the States which 
take interest in Arctic inquiry, in order to establish, if 
possible, a complete circle of observing stations in the 
Arctic zones." 

But to come to any final decision on the subject at 
present, as have some of the daily papers, is premature, 
more especially as we have only mere hints of the work 
of the latest expedition before из. It is evident, how- 
ever, that three courses are open to us: we may rest on 
our oars and comfort ourselves with the belief that no 
more can be done ; we may make another dash, blind to 
а certain extent it must be with our present knowledge ; 
or, accepting the recommendation of the German Com- 
mission, a united and continuous sap may be com- 
menced, Butin order to come to а wise decision, men 
of science must long ponder over the enormous mass of 
new facts collected by the expedition, and not until this 
has been done can any opinion worth the stating be 
possibly arrived at, 

Here we would have ended had it not been for the 
lamentable tone assumed by our leading newspaper in an 
article on the expedition in Tuesday's issue. It will be 
remembered that from the first, for some unaccountable 
reason, the Zes set its face against the expedition, and 
prophesied that no good could come of it ; now it utters a 
lonely shout of triumph at the supposed success of its 
prophecy. For the Zes appears to be so ill-informed 
as to believe that the main, if not the sole, object of the 
expedition was to reach the Pole; if it failed in doing 
this, then, in the eyes of the 77mes, it was a complete 
failure, But this is sheer ignorance, real or assumed, on 
the part of the 7%mes; for no informed person ever 
dreamt that the only object of the well-equipped expedi- 
lion was to gratify unintelligent curiosity and craving 
after sensation, The printed instructions of the expedi- 
tion were essentially : * Reach the Pole if you can, but 
at any rate, in the light of the latest scientific know- 
ledge, make all possible observations on the multifarious 
phenomena which can be seen to advantage alone 
in the Arctic regions,” These instructions have been 
faithfully carried out and with complete success, Every 
effort was made to reach the Pole, and when the 
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results are published it will be seen that no expedition 
ever brought home a richer harvest. Whether these 
results are worth the suffering and the sacrifice of life 
which the expedition experienced, is a question which 
will be answered in accordance with one’s idea of what 
is worth running the risk of life for. In spite of the 
scream of the Zmes, and although no new market has 
been opened, the people of this country will simply feel 
proud, and be ennobled by the thought, that the latest 
deed of heroism has been done by Englishmen—that 
“the ancient spirit is not dead,” 

The nation desired the expedition, scientific bodies and 
scientific men counselled it and worked for it, Government, 
only after long consideration, willing and liberally granted 
funds; and out of the volunteers, officers and men, 
who, well knowing all the risks that would be run, eagerly- 
offered themselves for the service, a dozen similar expe- 
ditions could have been equipped. Under these circum- 
stances the 77%mes' article is simply an impertinence, 


SCHIMPERS “MOSSES OF EUROPE? 
Synopsis Muscorum Europaorum, Auctore W. Р. 

Schimper. Vol. I,—Introductio, pp. 130. Vol. IT.— 

Specierum descriptio, pp. 886. Edit. 2, Stuttgartia, 

1876. (London: Williams and Norgate.) 

Tes long expected work has at last made its appear- 

ance, and all students of bryology will be grateful 
to possess such a vast storehouse of carefully arranged 
descriptive matter to help them in the determination of 
species ; no easy task at any time, and sometimes one of 
difficulty and trouble even to an expert. 

The first edition appeared in 1860, and we must frankly 
admit that we experienced some feelings of disappoint- 
ment, on finding that almost the entire nomenclature and 
arrangement are identical with those of that edition ; nay, 
in some respects we must look upon the classification as 
retrograde, for while in his classical work on the Sphag- 
nacec, Prof. Schimper strongly insists on the elevation 
of this family to the rank of a class equivalent to those of 
Mosses and Hepatice, we here find him placing them 
along with Andreaa and Archidium; as an appendage to 
the mosses, under the title of BRVIN/E ANOMALA ; surely 
a most unphilosophical mode of dealing with them, since 
the three genera have nothing else in common but the 
large saccate calyptra, which had already led Hampe to 
separate them as a section—Saccomitria, 

The Cleistocarpous order heads the series, though the 
author half apologises for still retaining it “аз being con- 
venient for beginners, and because the position of some 
of them among the Stegocarpi is uncertain.” Several of 
our best bryologists, however, have long felt that the soli- 
tary character of possessing a capsule without a separable 
lid, is not sufficient to outweigh all other points of struc- 
ture and habit, especially when it also necessitates keep- 
ing up two parallel series of forms in widely separated 
families, eg., Phascacee and Pottiaceez, We would venture 
to differ from our author, and consider that Archidium is 
a near ally of P/euridium, and that the absence of a colu- 
mella is not so momentous a character as to require the 
separation of these genera to the extreme ends of the 
system; while Andreea as to its vegetative organs is 
essentially Grimmiaceous, but in its fruit standing apart 
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and thus representing a most distinct natural family, 
imitating as it were the Hepatice by its quadrifid 
capsule, but not having any real affinity with that group. 

About 200 new species are described in the present 
edition, many of them only known in a barren state, and 
in several instances misgivings are expressed by the 
author as to their stability. We may glance at some of 
these en passant. Ephemerum has one new species, Z. 
Rutheanum, and we surmise our Sussex plant (ZZ. znuer- 
medium, Wils., Е. tenuinerve, Lindb.) is also distinct, 
The ZAemeracee really seem to merit the rank of a 
natural family rather allied to Zyzchostomacee than to 
Funariacee, for which the diminutive size, permanent 
protonema, and leaf structure would supply the chief 
characters, 

In Weissiacee we find Anacłangium, a genus which 
has exercised the minds of most bryologists as to its 
systematic position, but which perhaps is as happily 
settled here asis possible. Gyroweisia, Hymenostomum, 
Oreoweisia, and Rhabdoweisia, standing as sections of 
Weisia in the previous edition, are now raised to the 
rank of genera. In Dicranacee we have also 'a new 
genus—4Ze/zleria—which appears to be very close to 
Dicranodontium, and Campylopus now includes twelve 
species, while those of Fissidens number no less than 
nineteen, Zepłofrichum, Hampe, is still retained as a 
genus, though its author has himself replaced it by the 
much older name, Ditrichum, Timm. 

Didymodon and Trichostomum receive considerable 
additions, chiefly, however, only known in a barren state, 
as is also the genus Geheebia, established to receive 
Tortula gigantea, 

We pass next to the great genus Orthotrichum, inwhich 
we find no less than forty-two species ; so uniform are 
these in habit and foliage, that they have hitherto 
proved a most troublesome group to deal with, nor 
do we find that the nine sections into which it is 
divided help us readily to determine the species. In no 
genus of mosses do we require so full a series of speci- 
mens, for we must have the capsule with its calyptra, and 
with and without the lid, in order satisfactorily to deter- 
mine them, and we fear that more species have been esta- 
blished than will eventually prove tenable. 

Bryum is another genus receiving a large accession of 
species—no less than thirty-four new ones—and Zieria is 
still maintained, though used long ago by Sir J. Е. Smith 
for a genus of Rutaceæ, and therefore altered by Prof. 
Lindberg to Plagiobryum, which must certainly be 
adopted. In the Addenda we also find a new genus, 
Merceya, founded on the Eucalypta ligulata of Spruce, 
but strictly we should say that this name must give place 
to Scopelophila, Mitten, Another new genus, Anaco/za, is 
also established for Glyphocarpus Webbii. 

Among Pleurocarpous mosses, Myurella Careyana does 
not find a place, although recorded as found in Europe. 
Thuidium, decipiens, De Not, the author states he has 
not seen, yet it was distributed in Rabenhorst’s Bryo- 
theca under both No. 1,141 and 1,182. It has no relation 
to the genus Zhuyidium, is erroneously described as 
monoicous, and indeed can only be regarded as one of 
the many forms of Hypnum commutatum. Of the great 
tribe Hy/nee thirty-six new species are described. 

In the BRYINA ANOMALA; we find Sphagnum now 
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numbering twenty species, grouped in six sections accord- 
ing to Schliephacke’s arrangement. These we fancy will 
have to be somewhat reduced, as it now appears to be 
certain that in this family at least, a dioicous and monoi- 
cous condition of the inflorescence may occur in the 
same species, 

Neglect of the work of other writers and especially of 
papers in the various botanical journals of this and other 
countries is the principal shortcoming of the work before 
us, and probably the author has not had time properly to 
consult them ; in every other respect the Synopsis main- 
tains the high character it had already acquired, for no 
description of species could be more accurate and pains- 
taking, while the paper and printing are superior to the 
ordinary run of foreign books, 

It will thus be seen that Schimper’s Synopsis must 
still continue to be the standard work on the mosses of 
Europe, and fitly comes to us trom an author whose name 
has been identified with the study of these interesting 
plants for the past forty years, 


OUR BOOK SHELF 


Outlines of Practical Histology. By William Ruther- 
ford, M.D., F.R.S. Second Edition, (J. and A, 
Churchill, 1876.) 


WHEN, a year ago, we reviewed this work upon its first 
appearance, it consisted of but seventy-two pages, and 
contained four illustrations; the second edition occu- 
pies very nearly two hundred pages, and is illustrated 
with sixty-three woodcuts. The enlargement gives the 
author an opportunity of entering with considerably 
greater detail into his subject, and he is able to introduce 
much new matter. Among the most important additions 
we may mention a chapter on the optical principles upon 
which the microscope is constructed, including immersion 
lenses, and an instrument manufactured by Mr. Swift of 
London, which is apparently as good as those of conti- 
nental celebrity. The histological sections may be said, 
practically, to be re-written, for to almost every one is 
added matter of great value, essential to all but the merest 
commencer. Among these we notice paragraphs upon 
the effects of gases on the blood, the enumeration of the 
discs, the “ prickle " cells of the epidermis, lymphatics of 
the diaphragm, coverings of hair, structure of the retina 
and of the cerebral convolutions. In the fourth part of 
the work, which is devoted to gencral considerations 
regarding histological methods, the application of vapours 
and gases to tissues is explained, as are the hot stage for 
the microscope, with its heating apparatus and the moist 
chamber of Dallinger and Drysdale. The author’s micro- 
tome is figured, as is the apparatus necessary for injecting 
tissues by the pressure-bottle, All the figures are ex- 
cellently drawn, and very lucid, and so greatly has the 
book increased in value, instructive as it was before, that 
we feel quite justified in recommending those who possess 
the first edition to purchase the second, and those who 
are studying the first principles of practical histology to 
obtain it without fail. 


A Study of the Rhetic Strata of the Val di Ledro in the 
Southern Tyrol, Ву T. Nelson Dale, jun., Member of 
the Geological Society of France. Рр, 69, with Map 
and Sections, (Paterson, New Jersey, 1876.) 


ON the western side of the Lago di Garda is situated a 
tract of Secondary rocks which has been comparatively 
little explored by geologists, Lying as it does exactly upon 
the Austro-Italian frontier, this area has neither been 
described by Stoppani and the Italian geologists, nor has 
it received full justice from the officers of the Vienna 
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geologische Reichsanstalt; and under these circumstances 
Prof. Zittel of Munich has pointed it out to the author of 
the present paper as a promising field of study. Mr. 
Dale's work wil PAM be of considerable use to future 
explorers of the district, though not carried out in sufficient 
detail to warrant, in his own case, any very important 
generalisations, Indeed, the memoir consists almost wholly 
of transcriptions of notes and rough drawings of sections 
relating to a number of different localities which are indi- 
cat d by reference to a key-map. The author's general 
c...clusions, so far as they go, are shown in a very clear 
and useful table, from which it appears that at this point 
of the Alps, the Jurassic and Rhaetic strata (including in 
the former the Tithonian) have a united thickness of from 
6,000 to 7,000 feet. Vast as is the estimate, no one ac- 
quainted with this or the surrounding districts will be 
inclined to regard it as excessive. 

Mr. Dale has evidently made good use of his oppor- 
tunities, so far as they have gone, and has given us in this 
memoir the results of a piece of well-directed observation, 
Wehope to have further details from his pen concerning the 
same interesting region. The list of errata, which is rather 
long for a memoir of the proportions of the present, does 
not by any means exhaust the whole of the printer’s errors. 
We are tempted to fear that Mr, Dale is not sufficiently 
careful in keeping so distinct from one another, as behoves 
a working geologist, his notes relating to various subjects ; 
for, by some strange chance a stray page of a sermon seems 
to have fallen into the hands of the compositor and to 
have been set up by him at the end of the author’s geolo- 
logical notes. J. W. J. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications.) 


“Geographical Distribution of Animals” 


I FIND that Mr. Wallace in his new work on the *' Geogra- 
phical Distribution of Animals” when stating the limits of his 
Ceylon sub-region (vol. i. p. 327), gives among mammals the 
genus Zubaia and among birds ‘а species of AZviophonus, whose 
nearest ally is in Java” as characteristic of that sub-region, 
Further, in the tabular statement (vol. ii. p. 187), Tupaia is 
altogether omitted from the Indian sub-region, 

It is not my intention to enter here into the general question 
of the divisions of the oriental region which Мг, Wallace has 
adopted, The subject has I know been undertaken by at least 
one well-known Indian naturalist. My object at present is 
simply to record the fact that I have found both Tupaia Elliott 
and Myiophonus Horsfieldi ranging together far to the north of 
the limits given by Mr, Wallace for his Ceylon sub-region, 

Tupaia Í first met with at an elevation of about 1,500 feet in 
the Sutpuru Hills, near the Puchmari plateau in the Central 
Provinces (P.I.A.S.B., April, 1874), lat. 22° 20’, Subsequently 
I found it in Sambalpur, which is the most eastern district of 
the Central Provinces (lat, 21° 807. But the former does not 
even give its extreme northern limit as it has been found in the 
Kurrucpur hills of the Monghyr district (lat. 25°). 

Myiophonus Horsfieldi I first shot in Sirguja—a native state m 
Western Bengal (lat. 23°). Afterwards in the Sutpurus, where 
it occurred with 7wpaia as above, and finally I obtained it also 
in Sambalpur, where it was found at elevations under 1,000 feet 
above the sea, Still further north it has been obtained at Mount 
Aboo (** Stray Feathers,” vol. iii. p. 469), lat. 25°, 

Myiophonus is, it is true, included in Mr, Wallace's list of 
Oriental genera in Central India, but its special employment as 
a characteristic form of the Ceylon sub-region seems scarcely 
compatible with a knowledge of its now ascertained wide range 
through-continental India, 

During the ensuing field season I expect to be engaged in the 


geological examination of one of the wildest and least known | 


ms of India—the area between the Godaveri and Mahanudi 
vers, I have great hopes of discovering there further facts 
regarding the range of species whose limits are now only imper- 
fectly known, In the meantime I may state that during the 


| 


present year I have shot //urfactes fasciatus in Sambalpur, thus 
confirming the late Col. Tukell’s statement of its occurrence in 
the same general tract of country, The above allusion to 7upaia 
leads me on to record here that I have met with two other species 
of the genus. 

During an ornithological tour which was made in 1873 by a 
party of which I was a member—through the islands of the 
Andaman and Nicobar groups—we obtained a species of Tupaia 
on the Island of Preparis. Our specimen appears to be identical 
with 7: Peguensis, which occurs from Pegu to Sikkim, On the 
Great Nicobar we shot a specimen of the species described in the 
Novara account as /Vicobariensis, and considered then to be 
worthy of generic distinction, 

In Preparis, it may be added, we also shot a small grey 
squirrel which is allied to if not identical with 5, Assamensis. 
These, with a monkey (JZ, carbonarius ?), pigs, and probably rats 
and bats, constituted so far as we could ascertain the mammal 
fauna of the island, 

Preparis I should perhaps explain is the most northern of the 
Andaman group lying between Cape Negrais and the Cocos, 

Mr. Wallace has I observe included the Nicobar Islands in 
the Malayan sub-region and the Andamans in the Indo-Chinese.. 
This separation of the two groups is, I believe, fully justified by 
the facts. 

Some years ago when working at the avifauna of these islands 
(J.A.S.B., 1872, р. 274), while recognising the fact of a number 
of species being common to both groups, I could not resist a 
conviction as to the existence of a strong Malayan stamp upon 
the birds which are peculiar to the Nicobars. 

In conclusion Мг, Wallace’s magnificent work needs no praise 
from me ; but as a field worker and observer I may perhaps 
venture here to offer my thanks for the valuable mine of infor- 
mation which it affords. 


. BALL, 
Calcutta, September 28 Geological Survey of India 


European Polygalas 


IN view of a monograph of the order Polygalaceae: which I 
have in preparation, may I make use of your columns to say that 
I should be greatly obliged to any correspondents who can send 
me specimens of any of the less common European Polyga/as, 
especially P. exilis, monspeliaca, microphylla, saxatilis, Preslii, 
nica@ensis, Quast rosea, sibirica, supina, venulosa, anatolica, 
or any well-marked varieties, I shall be glad to offer in exchange 
specimens of some of the rarer British plants, 

6, Park Village, East, Regent’s ALFRED W, BENNETT 

Park, London, October 28 


The Solidity of the Earth 


In his opening address to the Mathematical and Physical 
Section of the British Association, Sir William Thomson 
affirmed ‘‘ with almost perfect certainty, that, whatever may be 
the relative densities of rock, solid and melted, or at about the 
temperature of liquefaction, it is, I think, quite certain that cold 
Sold ok is denser than hot melted rock ; and no ер Чертее 
of rigidity in the crust could prevent it from breaking in pieces 
and sinking wholly below the liquid lava," and that “this pro- 
cess must go on until the sunk portions of the crust build up 
from the bottom a sufficiently close-ribbed skeleton or frame, to 
allow fresh incrustations to remain bridging across the now small 
areas of lava, pools, or lakes” (NATURE, vol. xiv, p. 429). 

This would doubtless be the case if the material of the earth 
were chemically homogeneous or of equal specific gravity 
throughout, and if it were chemically inert in reference to its 
superficial or atmospheric surroundings, But such is not the case. 
All we know of the earth shows that it is composed of materials 
of varying specific gravities, and that the range of this variation 
exceeds that which is due to the difference between the theoreti- 
cal internal heat of the earth and its actual surface temperature, 

We know by direct experiment that ‘these materials, when 
fused together, arrange themselves according to their specific 

ravities, with the slight modification due to their mutual diffusi- 
Енев If we take a mixture of Ше solid elements of which the 
earth, so far as we know it, is composed, fuse them, and leave 
them exposed to atmospheric action, what will occur ? 

The heavy metals will sink, the heaviest to the bottom, the 
lighter metals (i.e. those we call the metals of the earths, because 
they form the basis of the earth’s crust) will rise along with 
the silicon, &c,, to the surface ; these and the silicon will oxidise 
and combine, forming silicates, and with a sufficient supply of 
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carbonic acid, some of them, such as calcium, magnesium, &c., 
will form carbonates when the temperature sinks below that of 
the dissociation of such compounds, ‘The scoria thus formed 
will float upon the heavy metals below and protect them from 
cooling by resisting their radiation ; butif in the course of con- 
traction of this crust, some fissures are formed reaching to the 
melted metals below, the pressure of the floating solid will inject 
the fluid metal upwards into these fissures to a height corre- 
sponding to the floatation depth of the solid, and thus form 
metallic veins permeating the lower strata of the crust, I need 
scarcely add that this would rudely but fairly represent what we 
know of the earth, 

But it may be objected that I only describe an imaginary ex- 
periment, This is true as regards the whole of the materials 
united іп a single fusion. Nobody has yet produced so com- 
plete a model with platinum and gold in the centre, and all the 
other metals arranged in theoretical order, and with the oxidised, 
silicated, and carbonated crust outside; but with a limited 
number of elements this has been done, is being done daily, on 
a scale of sufficient magnitude amply to refute Sir William 
Thomson's description of a fused earth solidifying from the 
centre outwards, 
` This refutation is to be seen in our blast furnaces, refining 
furnaces, puddling furnaces, Bessemer ladles, steel melting pots, 
cupels, foundry crucibles ; in fact, in almost every metallurgical 
operation down to the simple fusion of lead or solder in a 
plumber's ladle, with its familiar floating crust of dross or oxide, 

As an example I will—on account of its simplicity—take the 
open hearth finery, and the refining of pig iron. Here a metallic 
mixture of iron, silicon, carbon, sulphur, &c., is simply fused 
and exposed to the superficial action of atmospheric air, What 
is the result? 

Oxidation of the more oxidisable constituents takes place, and 
these oxides at once arrange themselves according to their specific 
gravities, The oxidised carbon forms atmospheric matter and 
rises above all as carbonic acid, then the oxidised silicon being 
i than the iron floats above that, and combines with an 
aluminium or calcium that may have been in the pig, and wit 
some of the iron ; thus forming a siliceous crust closely resemblin, 
the predominating material of the earth's crust, The cinder o 
the blast furnace, which in like manner floats on the top of the 
melted pig iron, resembles still more closely the prevailing rock- 
matter of the earth, on account of the larger proportion, and the 
varied compounds of earih-metals it contains, 

When the oxidation in tbe finery is cariied far enovgh, the 
melted material is tapped out into a rectangular basin or mould, 
usually about то feet long and about à feet wide, where it 
settles and cools, During this cooling the silica and silicates— 
ie, the rock-matter—separate from the metallic matter and 
solidify on the surface as a thin crust, which behaves in a very 
interesting and instructive manner, At first a mere skin is 
formed, This gradually thickens, and as it thickens and cools 
becomes corrugated into mountain chains and valleys much 
higher and deeper, in proportion to the whole mass, than the 
mountain chains and valleys of our planet, Alter this crust has 
thickened to a certain extent volcanic action commences. Rifts, 
dykes, and faults are formed by the shrinkage of the metal 
below and streams of lava are ejected. Here and there these 
lava streams accumulate around their yent and form isolated 
conical volcanic mountains with decided craters, from which the 
eruption continues for some time. These volcanoes аге relatively 
far higher than Chimborazo, The magnitude of these actions 
varies with the quality of the pig-iron. 

The open hearth finery is now but little used, but probably 
some are to be seen at work occasionally in the neighbourhood 
of Glasgow, and I am sure that Sir William Thomson will find 
a visit to one of them very interesting. Failing this he may 
easily make an experiment by tapping into a good-sized ‘cinder 
bogie,” some melted pig-iron from a puddling furnace (taking it 
just before the iron *' comes to nature"), and leaving the melted 
mixture to cool UT and undisturbed, 

For the volcanic phenomena alone he need simply watch what 
occurs when in the ordinary course of puddling the cinder is run 
into a large bogie and the bogie is left to cool standing upright. 
I need scarcely add that these phenomena strikingly iliustrate 
and confirm Mr. Mallett’s theory of earthquakes, volcanoes, 
and mountain formation, 

In merely passing through an iron-making district one may 
see the results of what I have cailed the volcanic action, by 
simply observing the form of those oyster-shaped or cubical 
blocks of cinder that are heaped in the vicinity of every blast 
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furnace that has been at work for any time. Radial ridges or 
consolidated miniature lava streams are visible on the exposed 
face of nearly, if not quite all, of these. They were ejected or 
squeezed ve from below while the mass was cvoling, when the 
outer crust had consolidated but the inner portion still remained 
liquid. Many of these are large enough and sufficiently well 
marked, to be visible from а railway carriage passing a cinder 
heap near the road, 

I intended to have made a few remarks upon another of Sir 
William Thomson’s arguments for the earth’s solidity, but the 
pressure of necessary business compels me to postpone them, 

W. MATTIEU WILLIAMS 

Belmont, Twickenham, October 17 


Are We Drying Up? 


IN NATURE, vol. xiv. p. 527, there is an article condensed 
from one by Prof, Whitney, with the alarming title ** Are We 
Drying Up?" with a number of facts to prove that we are— 


that in the temperate zone at Jeast, the supply of water in the 
rivers and lakes is failing at a more rapid rate than the destruc- 


tion of forests will account for, 

Supposing this to be true, it can have only one of two causes: 
a decrease in the area of the ocean, from which the rivers are 
supplied through evaporation and rainfall; ora diminution in 
the supply of heat from the sun, which would of course diminish 
evaporation, 

It is scarcely necessary to say that any perceptible decrease in 
the area of the ocean during historical time is theoretically most 
improbable, and that practically there is no evidence of it, 

A diminution in the radiation of heat from the sun is not im- 
possible: and it is also shown in the concluding paragraph of 
your article, that a diminution in the obliquity of the ecliptic, 
which I believe is now going on, must tend to diminish the 
supply of solar heat to the higher latitudes, and, consequently, 
to diminish evaporation and rainfall there, 

But were it true the supply of heat to the temperate zone were 
sensibly diminishing from either of these two causes, the fall of 
temperature would be quite as noticeable as the diminution of 
rainfall ; and we should have proof of this from historical evi- 
dence as to the distribution of cultivated and wild plants, Bat 
there is no general evidence of the kind. In Iceland and 
Siberia, it is true, there appears to be some evidence of the 
summers having become colder, but in the more temperate 
regions the range of cultivated plants seems to have remained 
unchanged, or at least not to have receded, from the earliest 
periods of which we have any record, 

It appears, therefore, most likely that the diminution of rain- 
fall, where it really exists, is a merely local phenomenon. 

It seems to be forgotten, that while any local diminution 
of rainfall is certain to give proof of itself in unfilled water- 
courses, any corresponding increase of rainfall in another locality 
will not prove itself in any equally visible way. 

There appears to be little doubt of the recent desiccation of 
the region round the Caspian and Aral Seas, but it admits of 
ae explained by a local cause. The Caspian has, within the 
last few thousand years, been cut off by a geological change from 
the Black Sea or the Arctic Ocean, or from both ; since then it 
has shrunk in consequence of the excess of evaporation over rain- 
fall, and the more its area has diminished, the less is the rain- 
fall of the surrounding regions. 

Some of the facts quoted, showing that rivers are ceasing to 
be navigable, do not necessarily prove that the rainfall is less than 
formerly, but only that the flow of the rivers is less regular, It 
appears certain that the destruction of forests, and the introduc- 
tion of agricultural drainage tend to this result, by throwing the 
water more rapidly off the land, But there is also a good deal 
of evidence to show that the destruction of forests, and of vegeta- 
tion generally, tends to diminish rainfall, The most vM gent 
instances, in every sense, are those of the converse kind, whic 
show that rainfall may be increased by the judicious fostering of 
vegetation, I will mention a few of these which occur to me, 
without being able to remember my authorities. 

In Lower Egypt, rain has become much commoner since the 
formation of extensive date-tree plantations; and the flow o 
water in the Kedron, in the neighbourhood of Jerusalem, has 
become more abundant and regular since the planting of groves 
of mulberry and other trees about its sources, In the arid volcanic 
Island of Ascension, where trees would not have lived, showers 
of rain have been attracted, by planting such herbaceous plants 
as are best able to endure the almost permanent drought. ‘The 
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introduction of cultivation in the neighbourhood of the Greet 
Salt Lake of North America has increased the rainfall, and 
caused the level of the lake to rise. JOSEPH JOHN MURPHY 


Antedon rosaceus (Comatula rosacea) 


THE communication from Major Fred, H. Lang in NATURE, 
vol. xiv. р. 527, as to the abundant capture of Comatula rosacea 
in Torbay by himself and Mr, Hunt with the dredge during last 
month, is a valuable contribution to the study of the question of 
the appearance and disappearance о! certain marine animals in 
certain localities respecting which we know so little, It is 
specially interesting to the Birmingham Natural History and 
Microscopical Society, and as president of the Society and 
reporter during the marine excursion to Teignmouth in 1873, 
alluded to by Major Lang, I must say that I read it with very great 
surprise and pleasure. My knowledge of the locality has ex- 
tended over a period of about thirteen years, and during that 
time I have on several occasions dredged the ground which he 
mentions, and never once succeeded in taking an adult specimen 
of the rosy feather star, much less the more interesting peduncu- 
late form of it, I have not, however, dredged there since our 
marine excursion, Mr. Gosse, whose experience is very large, 
and who resides in the neighbourhood, to whom I showed our 
mounted specimens, had never before seen the animal in that 
form, and there is no mention made of the adult animal in any 
of his descriptive works except in **A Year at the Shore,” 
where at p. 182 he states, ** We sometimes but very rarely find 
on this coast a very lovely form of this class of animals, . . . . 
Comatula rosacea, a fine specimen of which, taken by myself in a 
little cove near Torquay, I have delineated.” This was written in 
1864. In the year previously, I believe, Prof. Allman «dredged 
the same locality, and communicated to the Royal Society of 
Edinburgh a paper “On a pre-brachial stage in the develop- 
ment of elem founded on a single specimen which he took 
on the occasion. It isa most remarkable circumstance, theres 
fore, that in the space of about three years the species should 
have become numerous to the extent alluded to by Major Lang, 
more than a hundred being taken in one haul of the dredge ! 
The marine naturalist who year by year finds his favourite speci- 
mens disappearing on many parts of the coast, will derive 
some consolation from Major Lang's communication as a set-off to 
disappointments elsewhere, І notice that Major Lang uses—as I 
did in 1873—the nomenclature, Comatula rosacea ot Lamarck, 
Will he forgive me informing him of what I was then ignorant— 
that Dr. Carpenter, reverting to the previous designation of 
Fréminville, has adopted Antedon rosaceus—and at the same 
time directing his attention to the two wonderful and exhaustive 
monographs on the animal in the Pii/osophical Transactions :— 
(1) “Оп the Embryogeny of Antedon rosaceus,” by Sir Wyville 
Thomson, at page 513, for the year 1865, and (2) ** Researches 
on the Structure, Physiology, and Development of Antedon 
rosaceus,” by Dr. Carpenter, at page 671, for the year 1866? 

Birmingham, October 20 W. К. HUGHES 


Caterpillars 
Ir the experiment related below has never been made before, 
it appears to me deserving of notice in reference to instinct and 
нов, The cuccessful result of the experiment іп а single 
case last year led me to repeat it on a somewhat larger scale 
this autumn, On September 25 I placed a number of the cater- 
pillars of Pieris dbrassice in boxes, and fed them with cabbage 
till they began to spin up. As soon as they had attached them- 
selves by the tail and spun the suspensory girdle, and therefore 
before the exclusion of the chrysalis, I cut the girdle and caused 
them to hang vertically by the tail in the manner of the ан 
More than half of the caterpillars had been ichneumonized, and 
some accidents to the others finally reduced the number in 
which the experiment was fairly tried to eight. Of these, Are 
came out successfully, the chrysalids maintaining their hold of the 
caterpillar-skin until they had succeeded in fastening themselves 
by their anal hooks to the silk to which the caterpillars were 
attached The other five, as might have been expected of all, 
fell to the ground for want of the suspensory girdle. Counting 
the case last year, here then are no less than four out of nine 
caterpillars of the Swecincti, when artificially placed in the con- 
ditions of the Suspensi, adapting themselves to circumstances so 
greatly changed, and whether b plasticity of instinct or rever- 
sion to ancestral habit оосор ое а very difficult operation 
no less successfully, J. A. OSBORNE 
Milford, Letterkenny, October 14 


the tube, and perforated in two 
where are inserted—at с a tube of $ mm. 
bore, р longer than’ the cork is thick, 
and at 

into both compartments. 
tube аа are stopped b 
through which pass the platinum wires /g. 
Sufficient mercury to quarter fill each com- 
partment is introduced into the tube aa, 
with a small quantity of diluted sulphuric 
acid. The aA SA being now sealed up, 
the wires / an 
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Electro-Capillary Phenomena 
Tue electro-capillary machine of Lippmann and his apo 
erner 


electrometer, besides the capillary electroscope of 

Siemens and the electro-chemical relay of Wheatstone are all 
illustrations of a phenomenon resulting from a2//ication of an 
electric current. 
is so generally known, namely, that the motion of the mercur 
in the tube even an electric current, 
vanometer for the battery in a Lippmann capillary machine and 
move the lever by hand, the galvanometer needle is deflected, 
Similarly, if in any of the electro-capillary electrometers a gal- 
vanometer is substituted for the battery and the bubble caused 
to move by mechanical action, electrical currents are produced 
which deflect the galvanometer needle. 


I am not aware that the converse phenomenon 


И we substitute а gal- 


The following small instrument may serve"to show this action 


for lecture een :—a a is a glass tube of any convenient bore, 
+: 5 to 20 mill 
b 


imetres, by 300 mm. length ; 
a cork fitting tightly into the middle of 


а longer tube, extending half way 
The ends of the 
the corks ee, 


g are connected to the ter- 
minals of a somewhat delicate galvanometer, 

By inverting the tube, as is done with an 
hour ог egg-glass, a current flows through 
the galvanometer so long as any mercury 
runs through the tube с (the tube d is an 
air-tube simply) _ Reinverting the tube с 
gives a current in an opposite direction, the 
platinum wire from that compartment from 
which the mercury flows always being the 
zincode of the electrical system, The cur- 
rent decreases with the mercury in the upper 
chamber as it falls, being a maximum with 
greatest head of mercury, and falling to 
nothing when all the mercury has dropped through, By any 
arrangement maintaining a constant head of mercury a constant 
current may be maintained, 

Such an apparatus is especially useful in an electrical labo- 
ratory where weak currents are required for the adjustment of 
delicate galvanometers, or where the heating effect of currents 
of greater intensity and quantity are required to be avoided, 
The apparatus can be made in glass and hermetically sealed, A 
tube like the above placed on a stand which will allow it to 
revolve in a vertical plane, and fitted with a commutator, can be 
made to give a constant current in one direction, and is always 
RN to hand. 

ith a filter funnel the tube of which is drawn out to a fine 
point placed above a vessel containing mercury and acidulated 
water (wires being led from the funnel and lower vessel to the 
galvanometer) some interesting results are to be noticed which 
serve to throw considerable light on the action in electro-capil- 
lary apparatus. It will be found that when the mercury breaks 
away from the funnel at too great height the mercurial 
column becomes discontinuous, the circuit is interrupted, and of 
course no current passes through the galvanometer ; and when 
the funnel is brought so close to the lower vessel as to give only 
a continuous column, the current is on short circuit UN the gal- 
vanometer needle undeflected, There is a point, consequently, 
between these two а giving a maximum current in the 
outer circuit, and this is easily foun PONY H 
5 ‚ 111GGS 


THE CAPERCAILZIE IN NORTHUMBERLAND 


Д: SHORT time back an account appeared in a New- 
castle paper of the occurrence of the Capercailzie 
at Lilburn, in the north of Northumberland. Of course 
it was also stated that the bird had been shot. The 
account was * descriptive,” and the writer evidently 
thought he was noting a fact worth telling, for he had 
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“reason to believe that this is the first specimen of a 
wild Capercailzie which has been shot in Northumberland 
in the memory of man.” 

Probably the writer's glee was somewhat chilled by the 
appearance in the same paper of an indignant letter from 
the Earl of Ravensworth, stating that the bird was reared 
in his park at Eslington from eggs sent from the High- 
lands, in the hope of naturalising the species in our 
country ; the bird had strayed from its home. 

All naturalists—and especially such as know this noble 
bird in its northern home—must hope that Lord Ravens- 
worth will not be discouraged by this mishap, nor by 
others like it, but that he will persevere in his experiment. 
Eslington Park is situated in the valley of the Aln, 
near the foot of the Cheviots, Perhaps this is not the 
best part of the country in which to rear the birds, as, 
although not devoid of timber, the woodland there is 
scarcely that most suited to the Capercailzie. Pine woods 
on rocky ground are probably the best. Not far from 
Eslington, and partly on the Ravensworth estates, there 
is a superb piece of woodland and crag, Thrunton Crags, 
and the adjoining crags of Callaly, are very little known 
except to those who live near them, for they are out of 
the usual tourists’ routes, But in all the county we do not 
know a district better worth a visit, nor one which so 
closely resembles the fir-clad mountain sides of southern 
Norway. The rocks are craggy sandstones, whilst those 
of Norway are mostly bosses of schists, and there is none 
of the water which gives such a charm to Norwegian 
scenery, but, in spite of these differences, the other resem- 
blances point out this as the Capercailzie’s fitting home. 

A wide area of high sandstone moorland stretches 
through Northumberland, attaining a height of over 
1,400 feet at Simonside, near Rothbury, and approaching 
1,000 feet in other places. This runs to the west of 
Alnwick, and thence north-west to Chillingham and away 
towards the Tweed. Another similar district branches 
from that of Simonside and spreads over a wide area 
around Harbottle, and between the Coquet and the Reed. 
Of the first-named range the crags of Thrunton and Callaly 
form conspicuous features, Only a small part of this range 
is wooded. It is much to be wished, for the sake of the 
springs and streams, that plantations were more numerous ; 
and for many reasons, artistic and others, we could wish 
the same, In such parts of these wild hills as fir planta- 
tions occur, the Capercailzie should do well; and, as 
PA pe increase, we might hope that the birds would 

ere finda permanent home. Besides the crags of Thrunton 
and Callaly we may note, as districts especially well suited 
to them, the fir woods of Harbottle; parts of the Duke of 
Northumberland’s extensive park at Alnwick ; and the 
wild forest-like park at Chillingham, the home of the 
far-famed * wild cattle.” In years to come, when the plan- 
tations increase, Sir W. Armstrong's grounds at Cragside, 
near Rothbury, will afford the TAR a shelter, Here, 
amidst a profusion of sub-Alpine plants, the Capercailzie 
should be quite at home. W. TOPLEY 
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NEWTON ON FORCE 

MANY English mathematicians are in the habit not 

only of using the word “ force " in a certain technical 
sense—briefly, as cause of change of motion—but of 
regarding all other senses as loose and inaccurate, Of 
late years there has been an increasing tendency, largely 
due to Sir W. Thomson and Prof. Tait, to return to the 
methods of expressing dynamical principles used by 
Newton ; so that at the present time his statement of the 


laws of motion is adopted to the exclusion of others 
which had usurped its place. "This return to Newton has 


led to a very prevalent notion that for all the statements | 
of fundamental dynamical principles current in modern | 
English mathematical literature, we have his authority, | 


and in particular for the above-mentioned restriction of 


the use of the word “force.” As the authority of Newton | —worst of all— centrifugal force, 


seems to me to be here claimed without warrant, and as 
Newton’s conception of force cannot be without interest, 
I propose to examine as briefly as possible what this con- 
ception was. In doing so I shall assume that the English 
word “force” is the equivalent of Newton’s Latin word 
vis. 

Newton commences the Principia with eight defini- 
tions, among which are definitions of the intrinsic force 
of matter (vzs insita or vis inertia), impressed force, and 
centripetal force ; he then proceeds to state and explain 
the laws of motion, From the chapters on the definitions 
and the laws of motion, we are able to infer with much 
probability the sense in which the word “force” is used. 
То show this it will only be necessary to translate а few 
extracts. 

© Def. ITI.— The intrinsic force of matter is its power of 
resistance, by which every body, as far as depends on itself, 
persists in its state either of rest or of uniform rectilinear 
motion," 

* Def. 1V.—Aun impressed force is an action exerted on 
а body towards changing its state cither of rest or of uni- 
form rectilinear motion," 

“Def. V.—A centripetal force is one by which bodies are 
pulled, pushed, or in any way tend from all parts towards 
any point as a centre," 

* Just as in cases of impact and rebound bodies are 
equipollent whose velocities are reciprocally as their 
intrinsic forces; so in moving mechanical instruments 
agents.are equipollent, and PODANY support each other 
by their contrary efforts, whose velocities, estimated in 
the direction of the forces, are reciprocally as the forces,” 
(Scholium to the Laws of Motion.) In the latter part of 
this quotation the word “forces” is used in the sense of 
impressed forces as defined by Def. IV. 

One more quotation must be made; it is from Newton’s 
comment on Def, III.: *—but a body exerts this force 
[vis inertia] cay while a change is being made in its 
state by another force impressed on it,” 

In the quotation from the Scholium, Newton is con- 
sidering two cases in which bodies are to be moved ; in 
one the power of resisting the motion arises from the 
intrinsic force of the body (or its v/s inertiæ), in the other 
from the impressed force ; in each case he seeks a mea- 
sure of the effort required to move the bodies, Newton 
argues that, in the first case, this is to be measured by 
the intrinsic force and velocity conjointly, and in the 
second by the impressed force and [virtual] velocity con- 
jointly ; implying that, in the first case, to give a body a 
certain velocity is equivalent to giving a body of twice 
its intrinsic force half that velocity ; and in the second 
case—to take an example—that to lift a body vertically 
at a certain rate is equivalent to lifting a body of twice 
its wcight at half the rate. 

In this Scholium, in the case both of intrinsic force 
and of impressed force, the word “force” indicates some 
power of resistance to change of state ; a general power 
due to the intrinsic force, and a special power due to the 
impressed force. And throughout it will be found that 
Newton's use of the word 27 ż/s most general sense indi- 
cates a power of resistance, which professed metaphysi- 
cians are not alone in attributing to matter as essential 
to the conception of it. This most general sense of the 
word does not prevent Newton using it in any one of its 
special senses, and in particular very frequently for zzi- 
Saad force, where no confusion is likely to arise ; but his 
anguage is very far from sanctioning the dictum that this 
is the sense and the ол/у sense in which the word “ force” 
may be used, 

It is painful to reflect that Newton, great as he un- 
doubtedly was, does not seem to have been sufficiently 
advanced to doubt whether there is such a ¢//ng as force, 
nor to have had a proper sense of the heinousness of his 
conduct in writing of accelerative force, motive force, and 
P, T. MAIN 


Nov, 2, 1876] 


NATURE 


9 


PRINCIPLES OF TIME-MEASURING APPA- 
RATUS? 
IV, 
Balance Springs. 

THE earliest watches were constructed, so far as the 

escapement and balance were concerned, upon ex- 
actly the same plan as the clock from Dover Castle, and 
in this condition they must have perpetually remained 
(useless as time-measurers), but for the invention of the 
balance-spring (sometimes called the pendulum-spring, 
on account of the uniformity it imparts) by Dr, Hooke. 

This spring bears the same relation to the balance 
which gravity does to the pendulum, Everybody, I 
presume, knows the form it usually takes in watches ; 
and in chronometers it is coiled up around an imagi- 
nary cylinder. This spring (as in the case of the pen- 
dulum) absorbs the energy of the impulse, and when 
the balance has reached the limit of its swing, redelivers 
to it all it has received. A watch is regulated by shorten- 
ing or lengthening the balance-spring, which makes it 
more or less rigid. 

Watches and chronometers vary their time to a 
much greater extent upon any change of temperature 
than clocks do. For instance, if we regulate a chro- 
nometer without any compensating arrangement, wth 


Fic. 19. 


a balance-spring of steel, to go right at a temperature 
of 32 deg., when we raise the temperature to roo deg, it will 
lose 6 minutes 25 seconds a day, whereas a clock with an 
ordinary steel rod pendulum would barely lose 20 seconds 
for the same change. This great difference is owing to 
the alteration in elasticity of the balance-spring (the effect 
really being the same as if, with reference to the pendu- 
lum, we could reduce the force of gravity). 

Different materials are in this respect differently 
affected. Whereas a chronometer with a gs of steel 
will lose 6 minutes 25 seconds a day for 68 deg, rise in 
temperature, one with a gold spring would lose 8 minutes 
4 seconds; a palladium spring would lose 2 minutes 
31 seconds ; a glass * spring would lose 4o seconds, On 
account of the large amount of compensation required, 
quite a different plan has to be employed to that made 
use of in clocks, 

Suppose I take two thin strips of brass and steel, and 
fasten them rigidly together (the best plan is to pour the 
melted brass upon the steel), what will happen when there 
is any change of temperature ? Imagine the temperature 
to rise, both expand, but the brass more than the steel, 
and how it manages this, being rigidly fastened to it, is 

t Lectures Mr. H. Dent Gardner, at the Loan Collection, South 


Kensington. cluded from vol. xiv. р. 575. 
? The glass spring was the invention of the late Fredk. Dent. 


by bending round the steel into a curve, of which z/ (the 
brass) is upon the ow/szde. 

Fig. 19 represents the first form of compensation applied 
to watches, CA is our compound bar (the steel, shaded 
black, being nearest the spiral), the extremity of which 
carries two pins applied to the balance-spring as the ordi- 
nary regulator, 

When the temperature rises the brass expands and 
bends round the steel, shortening the balance-spring, and 
thus compensating for its loss of elasticity due to the rise 
in temperature. The reverse action takes place when the 
temperature falis, 

The plan adopted now-a-days is the compensation- 
balance (see Fig. 20). The rims, R,Rą, are formed of two 
strips of brass and steel, the brass being upon the out- 
side. When the temperature rises, the brass expands 
more, and bends in the rims, carrying the weights w 
towards the axis of motion a sufficient distance to com- 
pensate for the loss of time due to the loss of the spring’s 
elasticity. 

As you see, the action of the compensation may be 
readily increased by shifting the weights nearer to the 
ends of the rims. 

Where a chronometer is exposed to very wide ranges of 
temperature, there is another error (called the secondary 


error) introduced. И, for example, we take a chronometer 
with such a balance as just described, and so adjust the 
compensation-weights that it shall go right at atemperature 
of 66 deg. and 32 deg., we shall find that when we expose 
the chronometer to a temperature of 100 deg. it will lose 
about four seconds a day ; and we cannot correct it, for 
if we advance the compensation-weights along the rims 
to increase their action in the heat, we shall also increase 
it in the cold, and then the chronometer will lose in that 
direction, The best we could do would be so to adjust 
the weights as to make the chronometer lose two seconds 
a day in the heat, and two seconds a day in the cold. 

The cause of this error is that the time of the swing of 
a balance depends not directly upon the distance of its 
weights from the axis of motion, but upon the square of 
that distance ; and it therefore requires a greater amount 
of motion inwards to produce the same effect as any given 
motion outwards, - 

The following is опе of the plans adopted for the сог- 
rection of this error (see Fig. 21) :— 

FB isa fłat bar composed of brass and steel fastened 
together, the brass being beneath. LL are two loops 
also formed of brass and steel, the brass being inside. 
The compensation weights, W w, are mounted upon 
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two rods, RR, fastened upright upon the extremities of the 
loops. 

hen the temperature rises, the flat bar bends upwards, 
and tilts in the loops and the weights at their extremities. 
But at the same time the loops open a little, and as they 
are pointed towards the axis of motion, A A, advance the 
compensation weights a little further in upon their own 
account. Thus the action of the main bar is increased 
in the heat. In the cold, the main bar bends downwards, 
and tilts out the weights, but in this case the loops close, 
and as they are now pointed away from the axis of 
motion, by doing so, dring back the weights a little, Thus 
the action of the balance is reduced in the cold. The 
secondary error is in this manner corrected, 

' Balance-springs have this very important property, that 
you are able to isochronise them, that is, so adjust them 
that the balance shall perform long and short arcs of 
vibration in the same time. The rule for doing this is 
simple, though exceedingly difficult of execution upon 
account of the minuteness of the operation ; if the chro- 
nometer gains in the short vibrations, you shorten the 
spring, and if it gains-in the long vibrations, you lengthen 
it. 'The best plan is to leave it gaining a trifle in the 
short vibrations, for the reason I pointed out to you when 
discussing the circular-error in pendulums. А chrono- 
meter gaining 3 or 4 seconds a day in the short vibrations 
will also be compensated against changes in atmospheric 
pressure. 

The best watches are always timed in positions, There 
is of course much more friction when the pivots are roll- 


ing upon their sides than when turning upon their ends ; 
gaining in the short vibrations tends to correct variation 


due to this. In general, timing in positions is a work 
of the very greatest difficulty, and perfect accuracy can 
only be obtained when the balance-spring weight of the 
balance and mainspring are in exact adjustment. 

А very curious property sometimes exhibited by chro- 
nomoters is to gain upon their rates, that is to say, if the 
average daily rate of the chronometer were during the 
first month 1 second a day fast, during the second it 
would be 1} seconds, and during the third month 2 
seconds, 

This arises from the balance-spring having been left at 
too high a temper after hardening. On the other hand 
if the temper were left too low the chronometer would 
Jose upon its rate, Glass springs exhibit the tendency to 
gain upon their rates to a remarkable degree. 


Watch Escapements, 
It would never do to have watch balances vibrating so 


small an arc as clock pendulums; the least we can do with | 


is 200°, that is, 100 times as much, If you will remember 
the various clock escapements described, you will see 
that not one of them is suitable to fulfil such conditions, 
and something quite different had to be devised. 

The form most generally employed is Mudge's detached 
lever, which is more in favour to-day than it ever was. 
PP are the pallets (see Fig. 22) mounted along with a 
lever, L L, upon a spindle, s. During the greater part of 


the swing of the balances thee lever and pallets are lying 
against either of the banking pins,B в. There is a notch, 
N. in the lever and a pin, I, to correspond upon the 
disc, R, which moves around along with the balance in 
the direction shown by the arrow. By-and-by the pin 
upon the disc will catch the notch in the lever and 
unlock the escape-wheel, a tooth of which is now being 
held against the dead face, D, of the pallet ; the tooth will 
imme my slide along the slant, and deliver its im- 
pulse, which will be transmitted to the balance through 
the connection of the pin and disc R. The lever whilst 
resting against either of the banking pins is held in posi- 
tion by a little “draw” upon the aren’ faces of the pallets, 
that is, they are slanted backfso that the pressure of 
the wheel teeth thrusts them away from it, There is 
also a safety disc, O, underneath the unlocking one, anda 
safety tongne in the lever, which, in the event of the watch 
getting a shake prevents its falling over to the opposite 
side of the balance-spindle to that where the unlocking 
pin is then situated. 

хора are continually “improving” this escapement, 
generally by making some slight alteration in the pins, 
but the broad principle and details always remain the 
same, as I have described them to you. 

Another form of escapement very much used in foreign 
watches is the horizontal, invented by the same Graham 
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already referred to ; but as it does not possess qualifica- 
tions for accurate time measurement, I shall not describe it. 

Our last escapement is that universally employed in chro- 
nometers (see Fig. 23) ; its original conception is apparently 
due to Arnold, though it was modified and greatly improved 
by Earnshaw. $518 the escape-wheel, which is now being 
held by the detent, D. К, Ry are two discs, the smaller 
being situated in the plane of the detent, and the larger 
in the plane of the escape-wheel; both of them move 
upon the same 86 with the balance, The balance is 
now turning in the direction of the arrow; by-and-by the 
finger, Pa upon the smaller roller will come round and lift 
away the detent, and the wheel will be free. The tooth, 
T, will then drop upon the impulse pallet, P,, and deliver 
impulse to the balance, Meanwhile, the finger, P, gets 
clear of the detent, which it allows to fall just in time to 
receive the succeeding tooth of the escape-wheel. 

The balance now passes оп to the limit of its excursion, 
and returns ; but in returning the finger does not interfere 
with the detent for the detent, D, is actually too short to 
reach it, Just now the finger really unlocked the detent by 
means of the little spring, Y Y, which is fastened some dis- 
tance down the detent, the little spring being supported 
by the horn or extremity of the detent; but when the 
finger returns, it merely lifts out the spring, as there is 
upon this side no horn or extremity to support it, 
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Distribution of Time by Electricity—Chronographs. 

To those acquainted with the difficulties in the way of 
communicating a uniform impulse to the pendulum 
through the medium of a train of wheel-work, it has, 
always been a favourite idea directly to maintain the 
swing of the pendulum by means of an electric current, 
but, unfortunately, the thing has not hitherto proved 
feasible ; apparently it must be taken for granted that 
the action of an electric current cannot be constantly 
maintained, 

But although electricity is of little service for keeping 
clocks going, it has been very successfully employed in 
controlling them. It is, of course, very much more econo- 
mical to have inferior clocks than good ones, and what is 
done in this case is to use one good clock for the purpose 
of controlling a quantity of bad ones. The nature of the 
apparatus is in general this: our first good clock and all 
the others are placed in the circuit of a galvanic battery, 
and what our first good clock does is to close the circuit 
and transmit a current at every beat of its POR 
The passage of an electric current around a coil of copper 
wire (as you no doubt know) converts itfor so long as it 
passes into a magnet, and this current so transmitted by 
the clock is employed for such a purpose, and the magnets 
so formed are constructed to operate upon the pendulums 
of the controlled clocks and accelerate them if they are 


Fic 24 


lagging, or resist them if taey should be moving too 
quickly, 4 

Electricity is also employed for the purpose of cor- 
recting the time of а clock, say once а day. In this case 
the clock which is to be corrected is kept at a slight gin 
ing rate. Upon the axis of its escape-wheel is a little 
finger which revolves with it. Ata lew seconds before, 
say т o'clock, the controlling clock, by the transmission of 
a current, brings down an arm in front of the finger and 
stops the controlled clock for just so many seconds as it 
isin advance of the controlling clock ; at 1 o'clock the 
arm is raised again, and the controlled and controlling 
clock start off approximately together. 

Such a controlling clock as is used to transmit a cur- 
rent, say once a day, is also employed for the purpose of 
dropping time-balls and discharging guns. The time- 
ball itself is generally composed of wicker-work covered 
with canvas, and is wound up by hand to its position a few 
minutes before the transmission of the current, and held 
by a hook or detent. Upon the arrival of the current the 
detent (by what arrangement it is unnecessary to describe) 
is withdrawn, and the time-ball falls, 

To discharge a time-gun, the current usually passes 
through a very fine platinum wire, which it makes red- 
hot. Both with time-balls and guns, and wherever it has 
heavy work to perform, the current from the clock is 
employed to close another and much more power- 


ful circuit, the latter being that which operates upon the 
mechanism. 

Instruments employed for the purpose of registering 
the mr of short intervals of time are called chrono- 
graphs. ‘These in the main consist of a cylinder covered 
around with paper revolving at a uniform rate. The 
rotation of those employed in observatories is generally 
controlled by what is called a conical pendulum, that is, а 
pendulum swinging round in the surface of a cone. Such 
pendulums are much more sensitive to any slight change in 
the pressure of the clock-train than ordinary oscillating pen- 
dulums, and require to be controlled by special apparatus. 
The pendulum used at Greenwich is so contrived, that 
when it endeavours to move faster (in doing so, of course 
swinging out further) it dips little spades into an annular 
trough of glycerine, and its velocity by this means is 
checked, 

The operation of the apparatus is the following :—A 
pin upon the pendulum of the normal sidereal clock 
presses two weak springs together at every vibration, and 
so transmits a current, This current, by making an 
electro-magnet, brings down a striker upon the paper of 
the revolving cylinder, By an arrangement similar toa 
screw-cutting lathe, the frame carrying this striker just 
as the cylinder rotates, travels alongside of it, and the 
clock-beats are consequently indicated upon the cylinder 
in the form of a spiral of successive pricks. ‘The mecha- 
nism attached to the clock is arranged so as to pass no 
current at the termination of each minute (the sixtieth 
second), and consequently a blank is left upon the cylin- 
der, by which anybody can tell when the minute hap- 
pened, Upon the same frame alongside the first striker 
is a second, which can be brought down by the observer 
at any one of the instruments, by touching a button at his 
side, His observation is consequently registered upon 
the barrel alongside the clock-beat, and you have no diffi- 
culty in determining its precise time of occurrence to the 
tenth or one-hundredth of a second, 

Similar instruments are employed for determining the 
velocity of projectiles, but in these the cylinder travels 
at a much higher velocity, and other means of controlling 
it are made use of. 


THE ARCTIC EXPEDITION 

I? will of course be some time ere all the restilts ob- 

tained by the Expedition which has just returned 
from its year's sojourn on the edge of the ice-blocked 
Polar Sea can be presented to the public. Enough, how- 
ever, is known to lead us to believe that abundant addi- 
tions of the highest importance to our knowledge of the 
pues and natural history of the Arctic Regions have 

een made; and meantime we are able to exhibit in a 
map the main additions which have been made to Arctic 
geography. 

The Alert and Discovery, under Captains Nares and 
Stephenson, left England in May, 1875. Godhavn was 
left on July 15, and all seems to have gone well till July 
30, when, after leaving Port Foulke, the ice was met off 
Cape Sabine, 78° 41’ N., from which point the ships had 
a constant "or with the pack to the north end of 
Robeson Channel So close was the ice that on every 
occasion the water channel by which the ships advanced 
very soon closed behind them, rendering it as difficult to 
return as to proceed north. On August 25, after many 
hairbreadth escapes, а well-sheltered: harbour was reached 
on the west side of Hall's Basin, north of Lady Franklin 
Sound, in lat. 81° 44 N. Here the Discovery was se- 
cured for the winter, a few miles north of Polaris Day, 
which was in sight on the opposite side of the channel. 

The Alert, pushing onward, rounded the north-east 
point of * Grant Land,” but instead of finding а con- 
tinuous coast-line leading 100 miles further towards the 
north, as everyone had expected, found herself on the 
border of what was evidently a very extensive sea, with 
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impenetrable-ice on every side. No harbour being ob- 
tainable, the ship was secured as far north as possible, 
inside a sheltering barrier of grounded ice, close to the 
land, and there she passed the winter ; during her stay of 
eleven months no navigable channel of water permitting 
further advance to the northward ever presented itself, 
We believe that had an accident not happened to the 
screw of the 41272 she would have endeavoured to push 
still further north ; but the current round the corner of 
the land was so great she could not make headway. It 
was fortunate that the accident happened, for had 
she gone much further she would probably have got 
so jammed in the frightful ice-masses that it would have 
been impossible to get her out again. In lieu of finding 
an “open Polar sea,” the ice was of most unusual age 
and thickness, resembling in a marked degree, both in 
appearance and formation, low floating icebergs rather 
than ordinary salt-water ice. It has now been termed 
the “Sea of Ancient Ice”— the Palseocrystic Sea; 
and a stranded mass of ice broken away from an 
ice-floe has been named a floe-berg. Whereas ordinary 
ice is usually from 2 feet to 10 feet in thickness, that in 
the Polar Sea, in consequence of having so few outlets 
by which to escape to the southward in any appreciable 
quantity, gradually increases in age and thickness until it 
measures from 80 feet to 120 feet, floating with its surface 
at the lowest part 15 feet above the water-line, In some 
places the ice is spoken of as reaching a thickness of from 
150 to 200 feet, and the general impression among the 
officers of the expedition seems to have been that the ice 
of this * Palseocrystic Sea” is the accumulation of many 
years, if not of centuries, that the sea is never free of it 
and never open, and that progress to the Pole through it 
or over it is impossible with our present resources. It is 
interesting to note that the Aurora Borealis was not dis- 
tinct in these latitudes, the latitude being supposed to be 
too high ; this is consistent with the observations of the 
Polaris expedition, Dr. Bessels rarely finding the colours 
brilliant enough to give a spectrum. 

When it was seen that further advance with the ships 
was impossible, all the energies of officers and men 
were directed to sledge-work, Sledge-parties were 
sent out northward, eastward, and westward, depóts 
having been established at intervals in the two former 
directions last autumn ready for the parties to be sent 
out during the spring of this year. 

Although the two ships were only seventy miles from 
each other, it was impossible for any communication to pass 
between them till last March, when a party from the 40/272 
succeeded in reaching the Discovery and relieving those 
on board the latter of any doubt as to the fate of their 
fellows, Owing to the high latitude of both ships the 
winter was unusually Jong and dark, the sun havin; been 
absent 142 days, and the cold was more intense than had 
ever been experienced by any previous expedition, All 
the old and a few new expedients were resorted to to 
relieve the unimaginable monotony of such a position, 
and apparently with great success. The lowest tempera- 
ture observed was 104° below freezing, Fahr., at least 
20° below the minimum observed by the Polaris expedi- 
tion, and the mean temperature for thirteen consecutive 
days was 91° of frost ; the mercury was frozen forty-seven 
days during the winter, 

As soon as the sun appeared in the spring of this year 
active preparations were made for sledge-exploration, and 
by the beginning of April each sbip was left with only 
half-a-dozen officers and men whose duties kept them on 
board, After that date sledges were continually arriving 
and departing, carrying forward provisions to be placed 
in depot, ready for the return of the advanced parties. 

Capt. Stephenson, besides looking after his own divi- 
sion, visited the 24/277, and also made two trips across 


Hall’s Basin to Greenland, and Capt, Nares started off | 


like the rest, with Capt. Feilden, naturalist to the Expedi- 
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tion, immediately all the provision depóts were complete 
along the line of route, and the safety of the travellers 
insured. When at Polaris Bay Capt. Stephenson hoisted 
the American ensign and fired a salute as a brass tablet, 
which he and Capt. Nares had prepared in England, was 
fixed on Hall’s grave, The plate bore the following 
inscription :—* Sacred to the memory of Captain С. F, 
Hall, of the U.S, ship Polaris, who sacrificed his life in 
the advancement of science on November 8, 1871. This 
tablet has been erected by the British Polar Expedition 
of 1875, who, following in his footsteps, have profited by 
his experience.” 

A party, headed by Commander Markham and Lieut. 
Parr, made a most gallant and determined attemptto push 
northwards by means of sledges, They were absent 72 days 
from the ship; and on May 12 succeeded in planting the 
British flag in lat. 83° 20’ 26” N., within about 400 miles 
of the Pole. From this position there was no appearance 
of land to the northward, but, curiously enough, the depth 
of water was found to be only 70 fathoms. Owing to the 
extraordinary nature of the pressed-up ice, a roadway had 
to be formed by pickaxes for nearly half the distance 
travelled before any advance could be safely made, even 
with light loads; this rendered it always necessary to 
drag the sledge loads forward by instalments, and there- 
fore to journey over the same road several times. The 
advance was consequently very slow, and only averaged 
about 1 ee daily—in fact, much the same rate attained 
by Sir Edward Parry in his somewhat similar attempt 
during the summer of 1827, Although the distance made 
good was only seventy-three miles from the ship, 276 
miles were travelled over to accomplish it, It is quite 
impossible for any body of men ever to excel the praise- 
worthy perseverance displayed by this gallant party in 
their arduous struggle over the roughest and most mono- 
tonous road imaginable, ‘Their journey, considering the 
ever-recurring difficulties, has eclipsed all former ones, 

The result of their severe labour is held to prove the 
impracticability of travelling over the Polar Sea to 
any great distance from land, and also that Baron von 
Wrangell was perfectly correct in his expressed opinion 
that before the North Pole can be reached it is first 
necessary to discover a continuous coast line leading 
towards it, 

In addition to the despatch of the northern travellers, 
the coast line to the westward of the A/er?’s position was 
traced for a distance of 220 miles by a party under the 
command of Lieut. Aldrich ; the extreme position reached 
was in lat. 82° то’ N., long. 86° 30’ W., the coast line 
being continuous from the 14275 winter quarters, The 
most northern land, Cape Columbia, is in lat. 83° 7’ N., 
long. 70° 30’ W. The coast of Greenland was explored 
by travelling parties from the Discovery, under the com- 
mand of Lieutenants Beaumont and Rawson ; they suc- 
ceeded in reaching a position in lat, 82° 18’ N., long, 
50° 4o’ W., seventy miles noith-east of Repulse Harbour. 
The land extended as far as lat. 82° 54’ N., long. 48° 33 W., 
but very misty weather prevented its character being 
determined with exactness. The coast is much cut up 
into fjords and land was seen to the north-east, pro- 
bably reaching to 83°. Lieut. Archer, with a party 
from the Discovery, explored Lady Franklin Sound, 
proving that it terminates at a distance of sixty-five miles 
from the mouth, with lofty mountains and glacier-filled 
valleys to the westward, Lieut, Ful. ord and Dr. Coppinger 
explored Petermann Fjord, finding и blocked up with a 
low glacier, which extends across from shore to shore, 
With the exception of Hayes Sound the coast line of 
Smith Sound has now been explored from north to south, 
President Land, marked in recent maps in about 84° N., 
is proved to have no existence, though Lieut, Aldrich, 
when engaged in pioneering the way for the main party, 
which was led by Commander Markham, advanced three 
| miles beyond Sir Edward Parry’s most northern position, 
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and, from a mountain 2,000 feet high, sighted land 
towards the west-north-west, extending to lat. 83° 7’. 

Ancient Eskimo remains were traced on the west side 
of Smith Sound up to lat. 81° 52’ N. From that position 
the wanderers had evidently crossed the channel at its 
narrowest part to Greenland, The most diligent search 
was made further north, but no trace of them discovered. 

Six musk oxen were shot at the 20/775 winter quarters, 
and three half way between her position and that of the 
Discovery, while fifty-four were shot near Discovery Bay. 
The ermine was seen, and owls were found on the Green- 
land shore opposite the Discovery's quarters, the young 
ones on their appearance being mostly devoured by wolves. 
The remaining items in the 47/5 game list at her 
northern station show seven hares and ninety birds of 
different kinds, the latter shot only in July. The birds 
certainly do not migrate beyond Cape Joseph Henry, lat. 
82? 5o' №. Very few besides those accounted for by the 
sportsmen passed the A/ert, Very few seals were seen 
north of Cape Union, and no bears, dovekies, or looms, 
it is stated, ever reach the Polar Sea, Water animals 
were notably absent, and it is surmised that those that do 
visit the Arctic Sea come from the south. Among other 
birds visiting the country, but not advancing beyond the 
point mentioned, are the knots, Although no nests or 
eggs were found, the young in all stages of growth were 
obtained. Amongst the flora described by the parties 
from the 21/077, were the saxifrage, sorrel, and dwarf oak, 
and late in the summer a few poppies were met with. 

In the neighbourhood of the Discovery's winter quar- 
ters a seam of coal of good quality and readily worked, 
was discovered by Mr. Hart, naturalist; but, unfortu- 
nately, not before the present summer, otherwise it might 
have been of service during the winter, when the allow- 
ance of that article on board was necessarily kept as low 
as possible. Capt. Feilden obtained some fine fossil 
corals at the extreme northern hills, Very large collec- 
tions of natural history subjects have been made by the 
naturalists, assisted by one and all of the officers and 
crew. The dredge and trawl were used on several осса- 
sions with great success, The observations on the physics 
and meteorology of the Arctic Regions aie likely to prove 
of the greatest value when published, It will be remem- 
bered that during the stay of the Po/arzs in the north, the 
prevailing wind was from the north-east ; during the pre- 
sent expedition scarcely any easterly wind was noticed at 
all, the prevailing wind, like the prevailing current, coming 
from the west. 

All the Po/aris’s cairns were visited. At the boat 
depét in Newman’s Bay a box chronometer by Negus, 
New York, was found to be in perfect order after an ex- 

osure of four winters ; it has since been keeping excel- 
ent time on board of the Discovery. Some wheat sent 
out in the Po/aris in order to ascertain whether it would 
deteriorate when exposed to extreme cold, has been grown 
successfully under a glass shade by Dr. Belgrave Ninnis. 

A magnificent series of photographs has been brought 
home, a selection of which will no doubt be published, 
and afford some idea of the strange scenery to be seen in 
these inhospitable regions. 

Such is a brief summary of the results obtained by this 
latest Arctic expedition, but at what expense of hard 
work and suffering it is difficult for those who read the 
narrative to realise, The labour which had to be under- 
gone would have been trying enough to perfectly healthy 
men, but unfortunately the dreaded scourge of Arctic 
explorers, scurvy, broke out among them. No expe- 
dition could have been better provisioned, but in spite of 
every precaution all the sledge parties suffered most 
severely, Notwithstanding this, every one worked deter- 
minedly and cheerfully, Only three seamen, however, 
died of scurvy, and only one death was the result of frost- 
bite, that of Niels Christian Petersen, the interpreter of 
the expedition, 
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The ice in the Polar Sea remained firm until July 
20, when there was a movement, increasing with eac 
tide, On the 31st the 24/272 succeeded in leaving her 
winter quarters, and, after many struggles with the ice, 
joined company with the Discovery on August 12. Lady 
Franklin Bay remained closed until the 20th, when, à 
chance occurring, both ships were pushed into the ice, 
and succeeded in crossing. After this date the same kind 
of battle and slow progress took place daily between the 
ships and the ice, as during the yy north every inch 
gained being of importance as the ice closed in the rear. 
As the season advanced, or rather slipped away, many 
were the fluctuations in the social barometers as hopes 
and fears rose and fell, for it was not until September 9, 
the very last of the season, that the mouth of Hayes 
Sound was crossed, and the expedition again rejoiced in 
« open water.” 

The A/ert reached Valentia on the 27th ult., and both 
ships arrived at Queenstown on the 29th. On Monday 
they left for Portsmouth, where they arrived on Wednes- 
day morning. “It goes without saying" that every- 
where officers and men have had the heartiest welcome, 
though no heartier than they deserve. 


OUR ASTRONOMICAL COLUMN 


и DonADÓs, —This star, which was called a fifth magnitude 
by Lacaille at the end of 1751, and a sixth by Brisbane, was 
observed by Moesta from February, 1860, to January, 1861, of 
8'9m. or gm. only. Perhaps one of our southern readers will 
put upon record the actual magnitude of this star, the period of 
which, as Moesta remarked, would appear to be one of con- 
siderable length. Position for 18770 in В.А. 5h. sm. 52s., 
N.P.D., 151° 58. 

SOUTHERN DOUBLE-STARS.—(I) a Centauri, —Measures of 
the angle of position and distance of this star, taken in the 
course of the ensuing year or two, will materially contribute 
towards defining within narrow limits the elements of the orbit. 
Even in Powell's last orbit, which was founded upon measures 
to January, 1870, the peri-astron passage (1874'2) is certainly 
too early, though each successive calculation of elements from 
Jacob's first has assigned a later date; itjprobably occurred in 
1875. 

(2) 2 Eridani also deserves close attention from the astrometer 
in the other hemisphere. There must be a great change in 
angle since the epoch of the last-published measures, The 
position (1877'0) is in R.A, 1h. 35m. 7s., N.P.D. 146° 49', 

THE INTRA-MERCURIAL PLANET QUESTION, —If in the 
general formula obtained by M. Leverrier, and given in last 
week's NATURE, we put £ = — I, the solution, which gives for 
the sidereal period as referred to the node 27'964 days semi-axis 
major 0'180, and synodical period 30'282 days, accords with 
Stark's observation on October 9, 1819, one of the most definite 
upon record, besides representing, as well as the solution with 
k=o, the five data upon which M, Leverrier has relied in 
deducing the formula, In this case we have— 

у = 2859'76 + 12°:873724 — 10°'8 cos и, 
Stark's observation was published in his ** Meteorologisches 
Jahrbuch,” 1820, Under date, October 9, 1819, he says :— 
“At the same time there appeared, at a distance of 12' 28" 
from the southern limb of the sun, and 4' 58" from the eastern 
limb, a black, well-defined nuclear spot, which was perfectly 
round and of the size of Mercury. At 4h. 37m. this nuclear 
spot was no longer present, and I found also later on the 9th, as 
well as on the 12th, when the sun next came out, no trace of this 
spot.” The observation was probably made about noon at 
Augsburg, which was one of Stark's usual hours for examining 
the sun's disk—corresponding to October 8, at 23h. 16m, Green- 
wich time, For this time the above formula gives и = 16?'9, 
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and the earth’s heliocentric longitude being 15*'3, the inferior 
conjunction of the assumed intra-Mercurial body with the sun 
would have occurred on the morning of Stark’s observation. 


THE FOURTH COMET OF 1857. — The best determined period 
of revolution of a comet, exceeding in length the period of the 
comet which appears to be associated with the August stream 
of meteors, is that of the fourth comet of 1857, discovered by 
Prof, С, H. Е. Peters at Albany, U.S., on July 18, by Dien, 
at Paris, on the 27th, and by Habicht at Gotha, and Donati at 
Florence on the 30th of the same month. It was observed with 
the great refractor at the observatory of Harvard College till 
October 21. These dates include an interval of from about one 
month before to two months after the perihelion passage, or an 
arc оп the orbit of 145% А very complete discussion of the 
observations was made by Dr. Axel Móller, whose masterly 
investigations relating to the moticn of Faye's comet have led 
to such accurate prediction of its apparent track in the heavens 
at recent returns; the period he assigns is 234'7 years. A 
similarly rigorous calculation led Dr. Hans Lind to a revolution 
of 243'05 years, and there are ellipses of nearly the same length 
of period by other computers. 

И we examine the path of this comet tbrough the planetary 
system we soon discover that it passes near to the orbit of Venus, 
Employing the elements of Axel Miller, a strict calculation 
thows that in heliocentric eclip'ical longitude 24° 54’, the dis- 
tance between the two orbits is less than 0'023 of the earth's 
mean distance from the sun. I: may therefore be reasonably 
concluded that it is to an actual near approach of the comet to 
Venus about this point that the present form of orbit is due. 
The comet's perihelion distance is 0'747, the aphelion distance 
7535. 


— 


BIOLOGICAL NOTES 


Pock-LymMpH.—tThe efficacy of pock-lymph has been attributed 
by several observers to the presence of small organisms of the 
nature of Micococcus, M, Hiller has recently studied this subject 
(Centralblatt für d. Med. Wiss.), and from 6,840 separate inocula- 
tions, he finds that the degree of activity of the lymph and the 
proportion of micrococci present do not correspond; on the 
one hand, the development of the organisms was often at its 
greatest when theaction of the lymph was falling off, and on the 
other, lymph was often active, though no bacteria were per- 
ceptible in it.. Fresh diluted lymph having been put in vertical 
tubes in a freezing mixture, and slowly thawed after freezing, the 
upper half gave on inoculation, 41'4 per cent. positive results, 
the lower half, 63:8 per cent, It appears from this that the 
poison is associated with the solidj constituents more than with 
the liquid. Boiled lymph was, without exception, inoperative. 
The addition of 1 to 44 per cent. carbolic acid merely weakened 
the contagiousness of pock-lymph, while addition of glycerine 
left it unaltered. Strong dilutions weakened the action, while 
condensations exalted it; with evaporation, the percentage of 
favourable cases was increased about a half. In coagulated parts 
produced in the lymph, the active element was present in great 
quantity. Perfectly dried lymph is ‘also active in high degree ; 
hence we may infer that the communication of pox may occur 
by means of the crust and scurf of pustules which are rubbed 
off and float in the air, Inoculation with the blood of persons 
that were successfully inoculated proved inoperative ; so also 
were the fresh contents of the bladders, seven days after inocu- 
lation. It is inferred that the cow-pox ferment is not contained 
in the blood, or not in the active state ; and that very probably, 
also, the blood is not itself the seat of fermentation and repro- 
duction of the poison, 


ALGOID SWARM-SrorEs,—If vessels of water containing algre 
are placed in a room where they are lighted only on one 


NATURE 


15 


side, swarm-spores are generally found to collect at the 
side turned towards the window, more rarely on the орро- 
site side, If they are present in considerable number, they 
often become arranged in peculiar cloudy forms ; network, 
rays, tree-like branched figures, &c. The phenomenon has 
been frequently studied, and has been always regarded as an 
action of light, causing the living swarm-spores to move towards 
it or withdraw from it, After a long investigation of the pheno- 
mena, M, Sachs has come toa different conclusion, Не con- 
siders that these groupings of zoospores are not phenomena of 
life, inasmuch as quite a similar process is found to occur with 
emulsions of oil in alcohol diluted with water; also that the light 
either does not at all participate in the action, or does so only 
indirectly, for all the phenomena may be reproduced in dark- 
ness. The accumulation of spores and the cloud-like figures are 
rather due to currents produced by differences of temperature in 
the water. M. Sachs’s experiments are described in Z7ora, 
1876, No. 16, 


DISEASES GERMINATED IN HOSPITALS, —Several observers 
have remarked on the presence of globules of pus and micro: 
scopic alge in the airand on the walls of hospitals. Some 
interesting facts of this order have recently been communi- 
cated to the French Société de Biologie, by М. Nepveu of 
the laboratory of La Pitié, А square metre of the wall of a 
surgery-ward, having been washed, after two years without 
washing, the liquid pressed from the sponge (about 30 gr.) was 
examined immediately after, It was somewhat dark throughout 
and contained micrococcus in very great quantity (fifty to sixty in 
the field of the microscope), some micro-bacteria, a small number 
of epithelial cells, а few globules of pus, some red globules, 
and lastly a few irregular dark masses and ovoid bodies of 
unknown nature, ‘The experiment was made with all necessary 
precautions; the sponge employed was new, and carefully 
washed in water that was newly distilled. Facts like those 
referred to make it easy to comprehend how the germs of a large 
number of diseases occur in the air of hospitals, and how the 
Jatter may readily become centres of infection, The same con- 
ditions, though in less degree, may sometimes be met with in 
private life, 


MARINE MoSsEs,—M, Gisard lately showed to an audience at 
the Congress of learned societies at the Sorbonne, specimens of 
marine mosses growing on a madrepore placed in an aquarium, 
since January, 1872, ‘They produce every year, in spring, phe- 
nomena of fructification, consisting of urns of a superb nacreous 
colour, growing at the ends of beautiful green filaments, then be- 
coming detached and rising to the surface of the water, Не ciled 
the following fact as showing the vitality of certain marine plants. 
On May 13, 1875, a parcel of algae which had been taken from 
an aquarium and dried several months in the sun, was placed in 
sea-water, and developed a magnificent green plant of ribbon 
form. In February and March, 1876, there were formed on the 
border of the ribbon sparse filaments carrying rounded urns of 
variegated colour, which became detached, and rose to the sur, 
face, giving rise to green plants, 


NOTES FROM St, PETERSBURG, —At the last meeting, Oc- 
tober 18, of the Zoological Section of the'St. Petersburg Society 
of Naturalists, Prof, Wagner gave some information as to his 
recent researches made in the Solovetsky Bay of the White Sea, 
The special aim of them was to throw some light on the causes 
which determine the use in certain organisms, as for instance the 
hydroids, of two different modes of reproduction, sometimes by 
gemmation, and sometimes with the help of special organs. 
Without coming to any decided conclusions (the researches 
having to be continued) М, Wagner pointed out, as one possible 
cause of this difference, the influence of different nutrition which 
generally so greatly influences the reproductive functions, М, 
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Cherniafisky, who has been many years engaged in the study of 
the fauna of the Black Sea, and now studies especially the in. 
fluence of the media on organic forms, reported upon his nume- 
rous collections of animals from various depths, and traced in 
them the slow variations which animals of the same species 
undergo at different depths, and the appearance of new species 
with the increase of depth; the labours of M. Cherniaffsky 
promise to be of great interest when published in full. 


COLOURS OF ANIMALS,—At the last meeting of the St. 
Petersburg Entomologists’ Society, October 16, M. Porchin- 
sky reported upon some results on the exploration of a scientific 
party engaged last summer upon the exploration of the Caucasus. 
The southern limit of the region explored was the Steppe of 
Erivan, a plain covered with sand, with some patches of vari- 
ously coloured clays appearing in the low hills, A remarkable 
feature of the animal inhabitants of the Steppe, insects and 
reptiles, and especially of the lizards, is the most perfect coinci- 
dence of their colouring with the colouring of the Steppe. The 
same thing was observed also in the Steppe of Elizabethpol. 
Interesting collections of the fauna made by the party were 
produced at the meeting. 


NOTES 


DR. CARL JELINEK, the eminent and accomplished meteo- 
rologist, died at Vienna on October 19, after a protracted 
illness, 


THE death is announced, on the 16th ult, of Dr. von 
Waltershausen, Professsor of Mineralogy and Geology at 
Göttingen, where he was born in 1809, While young he tra- 
velled much, especially in Sicily and Iceland, making large 
mineralogical collections, which he presented to the university, 
He is specially known for his researches in connection with 
volcanic phenomena, During his later years he was engaged in 
a large work on the topography and orography of Etna, 


Pror, H, J. S. Smrrn’s valedictory address to the London 
Mathematical Society, on the 9th inst., will touch upon various 
points aflecting the present state and prospects of pure mathe- 
matics, 

Tue popular German poet and mineralogist, Prof, von 
Kobell, has just celebrated, in Munich, the fiftieth anniversary 
of the day on which he was appointed extraordinary professor 
of mineralogy in that city. 


DR. RONTGEN has been appointed extraordinary Professor of 
Physics in Strasburg University. 

Dr. CARPENTER, F, R.S., Secretary to the Gilchrist trust, has, 
for the special benefit of the Primary Teachers of the Metro- 
polis, arranged for a course of lectures to be given by Dr. 
Richardson, F.R.S., at St. Thomas Charterhouse Schools, on 
Human Physiology, and its application to daily life. The course 
will be opened on Friday, November 3, by Dr. Carpenter, 
delivering an address on a Sound Mind in a Sound Воду. 


WILLIAM CLARKE MILLER, B.A, Lond., vice-principal of 
Huddersfield College, has been elected Registrar of the General 
Medical Council of Education in the place of Dr. Erasmus 
Hawkins, resigned. The new Registrar has been long known 
as an able mathematician. 

Tr is stated by the Medical Press and Circular that the Gold- 
smith's Company has voted a sum of 1,0007. to the Chemical 
Society to aid in the formation of the fund to be devoted to the 
promotion of original research in the science of chemistry, 


М. WADDINGTON, the intelligent Minister of Public Instruc- 
tion in France, has come to a most liberal decision on behalf of 
the Paris Observatory. According to the standing financial rules 


used in France, no adjudicator of works executed in the public 
interest is entitled to be paid except when his task has been 
completed and received. As an exception, M. Leverrier is 
authorised to pay in advance to the opticians and philosophical 
instrument makers a sum amounting to one-third of the total 
value, 


THE Bischofsheim transit instrument, which has been so long 
delayed by the red-tapeism of the Finance Department, is almost 
finished, and observations will very shortly be inaugurated in the 
new pavillion which has been built on an improved scheme for 
its reception. 


М. FEIL, the glass-worker of Paris, has just finished the cast- 
ing of the crown-glass lens for the great Vienna refractor, The 
diameter is 28 inches and the weight 112 pounds, It will be 
sent immediately to Mr, Howard Grubb, of Dublin, who already 
possesses the flint lens. 


THE course of lectures at the Sorbonne for candidates for the 
licence and pupils of the Normal Schools was opened a few days 
since. In former years the lecturers were confined to merely 
elementary subjects relating to mechanics, classics, astronomy, 
differential and integral calculus. But this year М. Bonnet lec- 
tures on the recent discoveries in high geometry, and M. Puiseux 
on a subject which has been largely discussed by men of science 
in England, the figure that the earth must have taken owing to 
its fluidity, 


WITH exception of the schools of Paris, which rank among 
the first in the world, most of the faculties of sciences and тех 
in France (says M. Grad in Za Mature) have only five pro- 
fessors. Now there were a hundred and thirty-five at the 
University of Berlin, seventy at the University of Kónigsberg, 
against three hundred and forty-eight in all the faculties of the 
fifteen academical divisions of France in 1870, The faculty of 
sciences and that of /eéres of Strasburg, more favoured than 
others, had then thirteen professors, against thirty-six in the 
faculty of philosophy and sciences of the present University. 
The University at present has a total of eighty professors distri- 
buted among the five faculties of theology, law, medicine, philo- 
sophy, and natural and mathematical sciences, This year 
Prussia devotes to the maintenance of its nine universities 
6,577,397 marks, of which 4,820,841 marks are furnished from 
the State Treasury, With regard to population, the expenditure 
per head of inhabitants is 0'70 fr, in Alsace-Lorraine, 0'12 fr, 
in France, 0'33 fr. in Prussia, 


A COMMITTEE appointed by the Russian Government at the 
St. Petersburg Medical Academy to investigate various proposed 
antiseptics and disinfectants, have arrived at the following con- 
clusions : —1. Carbolic acid is the most "efficient means against 
the development of ammoniacal gas, putrescence, and develop- 
ment of lower organisms in organic matter under decomposition, 
and it is therefore the best antiseptic. 2, Vitriol, salts of zinc, 
and charcoal, are the best means for deodorising matter under 
putrefaction. 3. The powders of Prof, Kittary, besides the pro- 
perties they share in common with other carbolic disinfectants, 
deserve attention because of the isolated state of phenol in them 
and their contents of quick-lime, which absorbs moisture—the 
principal condition of each kind of putrefaction—as also some 
part of the gases, 6, Chloride of lime and permanganate of pot- 
ash quickly destroys the lower organisms in putrid liquids, 7, 
The disinfectants certainly retard the putrid processes in organic 
bodies, but their influence is only temporary, as a means of puri- 
fying air in dwellings their influence is very small if not totally 
nil, because of the very small degree of concentration of their 
ingredients that can be used without injuring the health of in- 
habitants. 9. For uninhabited buildings the best disinfectants 
are nitrous acid and chlorine. 
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REFERRING to our recent correspondence on *'Antedated 
Books," a correspondent calls attention to another evil practice 
that has of late years crept into the publishing trade, namely, 
that of publishing books without any date at all. Our corre- 
spondent mentions two firms that sin extensively in this respect ; 
but there are several others, especially in what is known as the 
number trade,” who of malice prepense publish undated books. 
Such books are generally of small literary or scientific value, 
but circulate among a class who are generally unable to test 
their value, Of course the purpose of issuing undated books is 


unknowing as the genuine product of the current year. 


WE understand that Dr. А. Wojeikoff, of St. Petersburg, has 
arrived at Singapore from Batavia on his way to Japan, on what 
may be truly characterised as a meteorological tour, at his own 
expense, over the whole civilised world. The tour was begun 
upwards of seven years ago, when the greater part of Europe 
was visited, and after a return to and brief residence in Russia, 
was again resumed through the United States, extending as far 
as Manitoba, and thence southwards through South America, 
and onwards to the East India Islands, ‘Those who have had 
the pleasure of meeting him know that this tour means a large 
amount of meteorological work, in the prosecution of which he 
has made prolonged sojourns in different regions with the view 
of familiarising himself practically with their meteorology and 
with the steps which have been taken towards its investigation. 
The training which this able meteorologist is giving himself well 
deserves our warmest commendation, 


As being somewhat analogous to the above, it may be notified 
that Dr. Hamberg, meteorological assistant to Prof. H, Hilde- 
brandsson, of Upsal University, is at present engaged on a year’s 
tour through Europe for the purpose of familiarising himself 
with the systems of meteorological research pursued in different 
countries, funds for the purpose having been provided by the 
Upsal University. This is real professional education, and 
deserves to be carried out more extensively and in a more 
Catholic spirit than has yet been done by our British Uni- 
versities, 


We have received from Prof, Dove the Monatliche Mittel fiir 
Druck, Temperatur, Feuchtigkeit, und Niederschläge und fiinfligige 
Wärmemittel for 1875. In addition to the usual meteoro- 
logical results, this admirable annual serial gives the five-day 
means of temperature for the year and their departure from 
the means of the twenty years ending 1867, and the same for ten 
Austrian, thirteen Swiss, and twenty-four Italian stations, thus 
presenting in a clear manner the temperature conditions of Ger- 
many, and their relations to those of immediately surrounding 
regions during 1875, The results of the observations made at 
the Forest-stations of Bavaria and additional rain returns are 
also given, together with a most valuable résumé of the monthly 
amounts of rainfall observed at all stations in Germany during 
the past five years, and monthly and annual averages of rainfall 
calculated from all the past observations at each place as are 
available. The latitude, longitude, and height of the Austrian, 
Swiss, and Italian stations are stated, and we very earnestly hope 
that, with next issue, Prof. Dove will be able to give the data 
for his stations in Germany, the want of which is felt to be a 
Serious omission in nearly all discussions of German meteo- 
rology. 


IN a paper in this month's Petermann’s AZi#/theiluncen Prof. 
H. Fritz treats of the Geographical Distribution of Hail. Не 
refers to our comparative ignorance of the origin and peculiarities 
of the appearance of hail, of the want of [long series of observa- 
tions on the subject, and in those that do exis of the frequent 
confounding of hail and graupel—the balls of true hail having 
an icy structure, whereas the balls of graupel are only small 


pellets of snow.  'The latter he shows falls in all latitudes 


| and at all heights; while hail is mainly confined to middle 


latitudes, In high latitudes and in tropical. valleys, hail is 
a rare phenomenon, Prof, Fritz brings 'together for com- 
parison observations on the subject made in various quarters of 
the globe, the statistics being, as might be expected, fullest in 
the case of Europe, The following are some of his conclusions 
from these data:—He infers that hail occurs whenever the 
moisture of the atmosphere is precipitated in very great quantity 


| as rain or snow, and that hail phenomena correspond to the 
evident ; works half a century old may be palmed off on the | 


amount of this excess of precipitation. With increase in latitude 
and in height the fall of graupel increases and that of hail decreases, 


‘while hailstones of large size are most frequent towards the 


equator, But since in the low lands of the tropics hail is little 
known, the regions of the most frequent and especially most 
destructive hailstorms belong to the middle latitudes, while in 
high and low latitudes hail-falls of large stones are exceptional, 
It appears then that no region in which an excessive rainfall 
occurs is secure against hailstorms, if only the height of fall is 
sufficient to allow of the formation of hail. In high latitudes 
and in high table-lands the vertical distances to the atmospheric 
strata with temperature below zero are small, and therefore 
more snow and graupel will fall than hail, while in middle and low 
latitudes this distance, especially in summer, is great enough to 
allow of the formation of large hailstones, North and south of 
the zone of calms the hail-fall becomes more frequent and 
reaches its maximum between 40° and 60° of latitude. The 
currents of the atmosphere and the formation of the land-masses 
have also an influence on the distribution of hail. A satisfactory 
solution of the hail question can, however, only be obtained by 
complete series of observations, the details for each station being 
given separately, and the distinction between true hail and 
graupel being attended to. 


THE German Society for Arctic Exploration (Bremen) has 
just heard from Drs, Finsch and Brehm, They speak of the most 
difficult part of their journey from the Ob to the Kara Sea 
through a hitherto quite unknown region, which they performed 
partly in boat, partly by reindeer, and partly on foot, over the 
Tundras. The knowledge obtained by the expedition in this 
region is an important contribution to the geography of West 
Siberia. The collections with reference to the ethnology of the 
Samoyeds and Ostiaks are especially valuable, as also the 
specimens of birds and fishes. The travellers expected to be 
home by the beginning of this month, 


PROF. JAMES ORTON, of Vassar College, U.S., has nearly 
completed his preparations for the exploration of the river Beni, 
а little known tributary of the Madeira River, the largest affluent 
ofthe Amazon. Prof, Orton sums up the special objects of the 
survey as follows: I. To solve some of the most interesting and 
important geographical problems of the day. 2, То search for 
the traces of the ancient military roads, probably built by the 
Inca Yupanqui when he invaded that region. 3. To open up 
the trade of the eastern slope of the Andes with the United 
States, In Prof, Orton's opinion, the search for the source of 
the Nile, while of not greater interest than that of the Beni, is of 
very much less commercial value. 


IN a paper on. ** The Climate Controversy," published in the 
two last numbers of the Geological Magasine, Mr. Searles V, 
Wood, jun., discusses the possible cause of the latest changes of 
climate experienced by the earth. The aim of Mr. Wood is 
less to advocate some special solution of the question than to 
insist оп the difficulties which beset all the theories hitherto 
offered as a solution, and which are (1) a decrease in the original 
heat of our planet ; (2) changes in the obliquity of the ecliptic ; 
(3) the combined effect of the precession of the equinoxes and of 
the excentricity of the earth's orbit ; (4) changes in distribution 


18 


NATURE 


[/Vov. 2, 1876 


of land and water ; (5) changes in the position of the earth’s 
axis; (6) a variation in the amount of heat radiated by the sun; 
and (7) various temperatures of those regions of space through 
which the solar system has moved. Discussing each of them, 
Mr. Wood deals at greater length with the theory advocated by 
Mr. Croll, arriving at the conclusion that, although the influence 
of geographical conditions and currents is a powerful agent in 
modifying climate, nevertheless the cause of the Glacial period 
must have been a cosmical one; that the cold of this period 
seems to have fallen upon the earth while its axis was in its 
present position ; and that nothing has yet been found to raise a 
doubt as to the glaciation of the northern and southern hemi- 
spheres having been synchronous. 
that it is to the sixth suggested cause, a diminution in the heat 
emitted by the sun, that the probabilities incline. The discus- 
sion of the geological facts connected with the latest changes of 
climate is the main attraction of the paper of Mr, Wood. 


Cart, ALLEN YOUNG's Arctic ship Pandora is back again, 
all well, It will be remembered Capt. Young went out to 
endeavour to communicate with the Arctic expedition, which he 
met on its road home. 


Two shocks of earthquake were felt at Irkutsk and its neigh- 
bourhood, on August 31 at IO P.M., and on September 4 at 
130 A.M. Both extended over a large region, and the last was 
rather strong at Irkutsk. 


'Two earthquakes are reported as having occurred in Germany 
on October 14, the one near Kehl at 11 A.M., and the other at 
Schopfheim between 8.30 and 9 P.M. The former extended over 
Strasburg, Kehl, Kork, Auerheim, Zierolshofen, Leutesheim, 
Linz, Diersheim, Rhein-Bischofsheim ; the direction was appa- 
rently in a south-west-north-east direction, There were three or 
four shocks lasting about four seconds. The other earthquake 
was to the north of Schopfheim, at Neuenweg and Gresgen, and 
was of shorter duration than the former; the direction was 
apparently north-south, 


Tue African explorer, Eduard Mohr, writes to Dr. Nach- 
tigal, under date August 28, of his arrival at St. Paul de Loanda, 
Within eight days he was to proceed to Malange, on the eastern 
limit of Angola, which he was to make his base of operations for 
an exploring journey to the northern interior, 


IN the Geological Section of the Helvetic Society of Sciences, 
besides many interesting smaller communications, the following 
larger’ contributions to geological science were made :—The 
results of a thorough exploration of the earlier geological his- 
tory of the Black Forest and of the Vosges, by Prof, Sand- 
berger; the results of explorations in the Argovian Jura, by 
Prof. Muhlberg ; the results of explorations by М. Moesch in 
the Bernese Alps, accomp nied by a map of the mass of the 
Faulhorn and of its neighbourhood; a map on the scale of 
1:250,000 of the glacial deposits of Switzerland, with full par- 
ticulars as to the former extension of glaciers, their depths, 
slopes, &c., made by Prof. Favre ; and a very detailed map, on 
a scale of 1:5,000, of the glacier of the Rhone, with all its 
moraines, moulins, crevices, &c,, constructed by М, Gosset, at 
the charge of the Swiss Alpine Club. 


Ат the same meeting Prof. Sandberger presented his work 
“Land. und Siisswasser-Conchylien der Vorwelt," ‘The terres- 
trial and fresh-water molluscs are described here in these geolo- 
gical succession, beginning from the oldest formations. Being 
very abundant in the Tertiary deposits, they have, as is known, 
much contributed to settle the classification of these deposits. 


Ат the conversasione of the Chester Society of Natural 
Science held last month, Mr, Cross exhibited some specimens of 
Drosera rotundifolia which had been grown in Mr, Siddall's 


Mr. Wood inclines to admit- 


fern case, and which presented characters differing greatly from 
those of the typical plant. The axis had elongated considerably 
and bore a number of alternate leaves, quite green, with aborted 
tentacles, and several of them showing buds produced on the 
mid-rib, Some of the old leaves of the original plants placed 
in the case for preservation also exhibited the phenomenon Jast 
named, 


WE have received from Dr. С. А. MacMunn' an account of 
the method he proposes for measuring andj comparing different 
spectra with the spectrum microscope. In order to overcome 
the difficulties due to the difference in the dispersion of different 
prisms, he proposes to look upon the distance between the 
Fraunhofer lines В and Е as equal to 100, and to express the 
position of all bands in relation to this scale. We, however, 
think that it is very desirable not to multiply the already too 
numerous arbitrary scales of this kind, and would strongly 
advise him and all others who are studying this subject, to ex- 
press their results in terms of wave lengths, since, as Mr. Sorby 
has argued, that system alone has a true physical basis. 


THE Bethnal Green Museum is becoming just now a great 
centre of attraction to the multitudes from the numerous interest- 
ing collections illustrative of art and science now deposited 
together, The former speak to the eye for themselves, although 
the Secretary of the Department has taken care to provide admir- 
able historical and descriptive cheap catalogues. But the scientific 
and industrial collections require more carefully prepared aids for 
study, and these are now being furnished by the Department in 
illustrated manuals, published at a cheap price, written by 
eminent authors, and on these no expense has been spared to 
make them thoroughly practical and useful treatises upon the 
subjects on which they treat. Messrs. Chapman and Hall, we 
are informed will publish immediately for the Council of Edu- 
cation and Department of Science, three of these works— 
* Food, its Chemical Constituents and Uses,” by Mr. A. W, 
Сһи, F.C.S., Professor at the Royal Agricultural College, 
Cirencester ; ** Economic Entomology,” by Mr. Andrew Mur- 
ray, F.L.S., and “Animal Products, their Preparation, Com- 
merce, and Uses,” by Mr. P. L. Simmonds, 


THE additions to the Zoological Society’s Gardens during the 
past week include а Cape Hyrax (Hyrax capensis) from South 
Africa, presented by Mr. J. M. Thornton ; an Ocelot (Zelis par- 
dalis) from Honduras, presented by Mr. H. Fielding; two 
Norwegian Lemmings (Zemmus norvegicus) from Norway, pre- 
sented by Mr. W. Duppa Crotch ; a Common Hangnest (/c/e745 
vulgaris) from South America, presented by Мг, J. T. Levett ; 
an African Cobra (aia haje) from South Africa, presented by 
the Rev. С. H. К, Fisk; a Vervet Monkey (Cercopithecus lalandii) 
from South Africa, deposited ; two Indian Cobras (Maia tripu- 
dians) from India, received in exchange ; a Merlin (Zypotriorchis 
esalon), European, purchased, 


SEXUAL SELECTION IN RELATION ТО 
MONKEYS 


IN the discussion on Sexual Selection in my *' Descent ot 

Man," no case interested and perplexed me so much as the 
brightly-coloured hinder ends and ad joinl parts of certain mon- 
keys, As these parts are more brightly coloured in one sex than 
the other, and as they become more brilliant during the season of 
love, I concluded that the colours had been gained as a sexual 
attraction, I was well aware that I thus laid myselt open to 
ridicule ; though in fact it is not more surprising that a monkey 
should display his bright-red hinder end than that a peacock 
should display his magnificent tail. I had, however, at that 
time no evidence of monkeys exhib.ting this part of their bodies 
during their courtship; and such display in the case of birds 
affords the best evidence that the ornaments of the males are of 
service to them by attracting or exciting the females, I have lately 
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read an article by Joh. von Fischer, of Gotha, published in Der 
Zoologische Garten, April, 1876, on the expression of monkeys 
under various emotions, which is well worthy of study by any 
one interested in the subject, and which shows that the author is 
а careful and acute observer, In this article there is an account 
of the behaviour of a young male mandrill when he first beheld 
himself in a looking-glass, and it is added, that after a time he 
turned round and presented his red hinder end to the glass. 
Accordingly I wrote to Herr J. von Fischer to ask what he sup- 
posed was the meaning of this strange action, and he has sent 
me two long letters full of new and curious details, which will, 
1 hope, be hereafter published. He says that he was himself at 
first perplexed by the above action, and was thus led carefully 
to observe several individuals of various other species of mon- 
ox which he has long kept in his house. Не finds that not 
only the mandrill (Cynocephalus mormon) but the drill (C. Zeuco- 
plans) and three other kinds of baboons (C. Zamadryas, sphinx, 
and dadowin), also Cynopithecus niger, and AMacacus rhesus and 
nemestrinus, tum this part of their bodies, which in all these 
species is more or less brightly coloured, to him when they are 
pleased, and to other persons as a sort of greeting. Не took 
pains to cure a Macacus rhesus, which he had kept for five years, 
of this indecorous habit, and at last succeeded, These monkeys 
are j$ ticularly apt to act in this manner, grinning at the same 
time, when first introduced to а new monkey, but often also to 
their old monkey friends; and after this mutual display they 
begin to play together, The young mandrill ceased spon- 
taneously after a time to act in this manner towards his master, 
von Fischer, but continued to do so towards persons who were 
strangers and to new monkeys. A young Cynopithecus niger 
never acted, excepting on one occasion, in this way towards his 
master, but frequently towards strangers, and continues to do so 
up to the present time. From these facts von Fischer concludes 
that the monkeys which behaved in this manner before a look- 
ing-glass (viz., the mandrill, drill, Cynopithecus niger, Macacus 
rhesus, and nemestrinus) acted as if their reflection were a new ac- 
quaintance. The mandrill and drill, which have their hinder ends 
especially ornamented, display iteven whilst quite young, more 
frequently and more ostentatiously than do the other kinds, 
Next in order comes Cynocephalus hamadryas, whilst the other 
species act in this manner seldomer, The individuals, however, 
of the same species, ay in this respect, and some which were 
very shy never displayed their hinder ends. It deserves especial 
attention that von Fischer has never seen any species purposely 
exhibit the hinder part of its body, if not at all coloured. 
This remark applies to many individuals of Macacus cynomolgus 
and Cercocebus radiatus (which is closely allied to AZ, rhesus), to 
three species of Cercopithecus and several American monkeys, 
The habit of turning the hinder ends as a greeting to an old 
friend or new acquaintance, which seems to us so odd, is not 
really more so than the habits of many savages, for instance that 
of i their bellies with their hands, or rubbing noses to- 

ether. The habit with the mandrill and drill seems to be 
instinctive or inherited, as it was followed by very young 
animals; but it is modified or guided, like so many other 
instincts, by observation, for von Fischer says that they take 

ains to make their display fully and if made before two 
observers, they turn to him who seems to pay the most atten- 
tion. 

With respect to the origin of the habit, von Fischer remarks 
that his monkeys like to have their naked hinder ends patted or 
stroked, and that they then Ж with pleasure, They often 
also turn this part of their bodies to other monkeys to have bits 
of dirt picked off, and so no doubt it would be with respect to 
thorns, But the habit with adult animals is connected to a 
vertain extent with sexual feelings, for von Fischer watched 
through a glass door a female Cynofithecus niger, and she 
during several days, ** umdrehte und dem Männchen mit gur- 

elnden Tónen die stark geróthete Sitzfliche zeigte, was ich 
rüher nie an diesem Thier bemerkt hatte. Beim Anblick dieses 
Gegenstandes erregte sich das Münnchen sichtlich, denn es 
polterte heftig an den Stüben, ebenfalls gurgelnde Laute aus- 
stossend," Аз all the monkeys which have the hinder parts 
of their bodies more or less bright coloured live, accord. 
ing to von Fischer, in open rocky places, he thinks that these 
colours serve to render one sex conspicuous at а distance 
to the other; butas monkeys are such gregarious animals, I 
should have thought that there was no need for the sexes to 
recognise each other at a distance. It seems to me more pro- 
bable that the bright colours, whether on the face or hinder end, 
or, as in the mandrill, on both, serve'as a sexual ornament and 
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attraction. Anyhow, as we now know that monkeys have the 
habit of turning their hinder ends towards other monkeys, it 
ceases to be at all surprising that it should have been this part of 
their bodies which has been more or less decorated, The fact 
that it is only the monkeys thus characterised which, as far ns 
at present known, act in this manner as a greeting towards other 
monkeys, renders it doubtful whether the habit was first acquired 
from some independent cause, and that afterwards the parts in 
question were coloured аз а sexual ornament ; or whether the 
colouring and the habit of turning round were first acquired 
through variation and sexual selection, and that afterwards the 
habit was retained as a sign of pleasure or asa gresting, through 
the principle of inherited as:ociatioa, This principle apparently 
comes into play on many occasions : thus it is generally admitted 
that the songs of birds serve mainly as an attraction during the 
season of love, and that the /245, or great congregations of the 
black grouse, are connected with their courtship ; but the habit 
of singing has been retained by some birds when they feel happy, 
for instance by the common robin, and the habit of congregating 
has been retained by the black grouse, during other seasons of 
the year, 

I beg leave to refer to one other point in relation to sexual 
selection. It has been objected that this form of selection, as 
far as the ornaments of the males are concerned, implies that all 
the females within the same district must possess and exercise 
exactly the same taste. It should, however, be observed in the 
first place, that although the range of variation of a species may 
be very large, itis by no means indefinite. I have elsewhere 
given a good instance of this fact in the pigeon, of which there 
are at least a hundred varieties differing widely in their colours, 
and at least a score of varieties of the fowl differing in the same 
manner; but the range of colour in these two species is 
extremely distinct, Therefore the females of natural species 
cannot have an unlimited scope for their taste, In the second 
place, I presume that no supporter of the principle of sexual 
selection believes that the females select particular points of 
beauty in the males; they are merely excited or attracted in a 
greater degree by one male than by another, and this seems often 
to depend, especialy with birds, on brilliant colouring, Even 
man, excepting perhaps an artist, does not analyse the slight 
differences in the features of the woman whom he may admire, 
on which her beauty depends. The male mandrill has not onl 
the hinder end of his > but his face gorgeously colour 
and marked with oblique dem, a yellow beard, and other orna- 
ments. We may infer from what we see of the variation of 
animals under domestication, that the above several ornaments 
of the mandrill were gradually acquired by one individual vary- 
ing a little in one way, and another individual in another way. 
The males which were the handsomest or the most attractive in 
any manner to the females would pair oftenest, and would leave 
rather more offspring than other males, The offspring of the 
former, although variously intercrossed, would either inherit the 
peculiarities of their fathers, or transmit an increased tendency 
to vary in the same manner. Consequently the whole body of 
males inhabiting the same country, would tend from the effects 
of constant intercrossing to become modified almost uniformly, 
but sometimes a little more in one character and sometimes in 
another, though at an extremely slow rate ; all ultimately being 
thus rendered more attractive to the females. The process is 
like that which I have called unconscious selection by man, and 
of which I have given several instances. In one country the 
inhabitants value a fleet or light dog or horse, and in another 
country a heavier and more powerful one ; in neither country is 
there any selection of the individual animals with lighter or 
stronger bodies and limbs ; nevertheless after a considerable lapse 
of time the individuals are found to have been modified in the 
desired manner almost uniformly, though differently in each 
country, In two absolutely distinct countries inhabited by the 
same species, the individuals of which can never during long 
ages have intermigrated and intercrossed, and where, moreover, 
the variations iii probably not have been identically the same, 
sexual selection might cause the males to differ. Nor does the 
belief appear to me altogether fanciful that two sets of females, 
лома by a very different environment, would be apt to 
acquire somewhat different tastes with respect to form, sound, 
or colour, However this may be, I have given in my “ Descent 
of Man” instances of closely-allied birds inhabiting distinct 
countries, of which the young and the females cannot A distin- 

ished, whilst the adult males differ considerably, and this may 

e attributed with much probability to the action of sexual selec- 
tion, CHARLES DARWIN 
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SCIENTIFIC SERIALS 


THE Bulletin del’ Academie Impériale des Sciences de St. Péters- 
bourg, t. xxii., No. r, contains the following Poz of scientific 
interest :—On the absorption of carbonic acid by sulphuric acid 
and its mixtures with water, by J. Setschenow. —On tartronamic 
acid, by N. Menschutkin.—On ethyl- and methylsuccinimid, 
by the same.—On the geological age of the North-Caucasian 
Jura coal sandstones, and on natural saltpetre occurring in the 
same in the valley of Kuban, by H. Abich.—On diethyl-methyl- 
acetic acid, a new isomeric variety of cenanthylic acid, by M. 
Е, Idanow.—On the formation of buds in Zguisetum, by Prof. 
A. Famintzin.—Observations made at the astronomical observa- 
tory of the Academie des Sciences de St. Petersbourg, by A. 
Sawitch. 

Journal de Physique, September, —M. André here investigates 
the subject of diffraction in optical instruments and its influence 
on astronomical observations. Не shows that the diameter of 
Venus and Mercury during transit must always be less than in 
ordinary conditions of observation, and less by day than by night, 
with an instrument of the same aperture ; also that it is less, the 
smaller the aperture of the instrument, the variation being equal 
to the difference of constants of instrumental diffraction of the 
instruments employed,—It is known that sulphur affects two 
incompatible crystalline forms, the pa octahedron with rectan- 
gular base, and the symmetrical oblique prism. М, Gernez 
specifies the circumstances in which they are produced without 
intervention of any solvent.—M, Egoroff gives a description, with 
figure, of his differential electro-actinometer, an instrument for 
determining the co-efficients of absorption of ultra-violet rays by 
different substances. —M. Lecoq de Boisbaudran describes the 
physical properties of gallium. — ZnZer alia, even a few degrees 
under its point of fusion + 29°°5, itis hard and remarkably tena» 
cious for a metal so fusible ; it can be cut, however, with a knife, 
It crystallises with great facility: The spectrum got by passing 
the spark in a saline solution, has two violet lines, the brighter with 
wave length 417'0, the other 403'1. In gas flame the former 
is hardly observable, The density is 4'7 ; the equivalent, not yet 

uite fixed, seems to be near the number deduced from the posi- 
tion of gallium between iodium and aluminium, 

Sitsungsberichte der naturwissensch, Gesellsch. Isis in Dresden, 
July to December, 1875.—In this number will be found an 
interesting account of the Auckland Islands, by M, Hermann 
Krone, of the German Transit Expedition, The copper-bearing 
strata of Lake Superior, a potato exhibition at Altenburg, in 
October, Dr. Dohrn’s zoological station at Naples, and an in- 
stance of lightning with a clear sky, are among other subjects 
treated ; there are also a few archeological papers. 


SOCIETIES AND ACADEMIES 


Paris 

Academy of Sciences, October 23.—Vice-Admiral Paris in 
the chair.— The following papers were read :—Theorems relating 
to systems of three segments forming a constant length, by M. 
Chasles, —Remarks on a critique of Dr. Boué on the theory of 
tromóes, by M. Faye. The gyration of the base of a trombe is 
generally too rapid to be cived ; but on reaching the ground 
or the sea, a quantity of dust or of water-droplets is raised by 
the escaping air, and passes obliquely before the trombe, with a 
perceptible slow movement, The spectator may by mistake 
attribute this motion to the trombe itself, and conclude that the 
trombe pumps the water (¢g.) up to the clouds, The trombe's 
motion 1 really a descending gyratory one.—On the order of 
appearance of the first vessels in the aerial organs of Anagallis 
arvensis, by M. Trécul.—Report to the Academy on the works 
of М, Francis Garnier, naval lieutenant, M, Garnier died 
about three years apo. His travels in China have had 
important results, The Minister of Public Instruction, on the 
recommendation of the Academy, has appointed an annual 
pension of 1,200 francs to be given to his widow.—Note on 
electric effluves, by M. Boillot, To obtain the dark effluves 
the conduciing tubes for the electricity should be ЖА 
Apart to prevent any phosphorescent glow in the darkness, М, 
Boillot describes some modifications of his apparatus,—On 
determination of the depth of the sea by means of the batho- 
meter, and without use of a sounding line, by Dr. С. W, 
Siemens.—On the industrial applications of phosphuret of 
copper and phosphorised bronze, by MM. de Ruolz, Montchal, 
and De Fontenay. Of two presented to the Academy, 
one made with phosphuret of copper in proportion of r$g ge 
sounds much superior in acuteness, intensity, and timbre, to those 


of the other bell, which was of an ordinary bronze (78 copper, 22 
tin). Its composition was also more homogeneous. By reducing 
the proportion of phosphorus to a few thousandths, red copper 
may be cast in sand without its physical properties being sen- 
sibly altered as regards industrial) — À bronze alloy with 
the proportion of ryyy of phos, sustains friction well, 
and can be indefinitely recast w appreciable loss indus- 
trially,—Onfthe cure of hypertrophic elongation of the neck ot 
the uterus by igneous utero-vaginal myotomy, by M. Abeille.— 
On the industrial preparation of meme by MM, Boutmy 
and Faucher. (This note was in a ed packet, deposited in 
August, 1872.) In the ordinary manufacture the reaction liberates 
much heat, which tends to decompose the nitro-glycerine formed, 
The authors first make sulpho-glyceric acid treating glycerine at 
30° with three times its weight of sulphuric acid at 66°; and 
sulpho-nitric acid by mixing equal weights of sulphuric acid at 
66° and nitric acid at 48°, Then these two acids are united, 

giving a mixture like this: glycerine, 100 ; nitric acid, 280 ; sul- 
phuric acid, 600. The rise of temperature is then limited to 10° 
ог 15% (The reaction is finished in about twenty-four hours. 

The nitro-glycerine forms in a distinct layer above the acids, 

from which it can be separated by decantation.—Report on ex- 
periments made, in several communes of Charente, with a view 
to destruction of phylloxera, by M. Boutin. To succeed well 
with sulpho-carbonate of potassium, alone or with water, or with 
coal-tarred sulphur carbonate, the operations should be done in 
October, November, or even December (if not too cold), then 

again from March till the end of Мау, —Ол a general proposi. 

tion of the theory of conics, by M. Halphen,—On the effects of 
eddies observed in water-courses, by M, Bouquet de la Grye. 

If there be poured into a glass vessel first а dense liquid like 
aniline, then water, then oil, and the upper liquids be put 
in rotation with paddles, a central depression forms at the 
surface of the oil ; a cone of the liquid descends in the centre, 
while a protuberance of niline rises from the bottom. А 
similar action of the eddies in rivers accounts for the raising and 
removal of sand, and the form assumed by the river’s bed, 
And the movement of liquid threads in a river-bend may be com: 
pared to that in the vessel, taking as centre the suc ve points 
of the convex bank, and as border the concave part, There are 
vortices with horizontal axes also, "The author thinks that by 
suitable dams, &c., the wis viva of the water might be utilised 
for deepening the channel.—On the laws of vibratory motion of 
tuning-forks, by M, Mercadier, The duration of the periodof vibra- 
tory motion increases ordiminishes with the amplitude, This varia- 
tion, even for considerable amplitudes ot 1 cm., is very small, and 
extends only to the fourth figure, Ifa certain limit, which may 
be fixed at 4 mm., be not exceeded, the duration of the period 
may be regarded as constant, —On the electrical apparatus of the 
torpedo, by M. Rouget. А histological description 
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